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FIRE OFFICES AND CENTRAL 
STATIONS. 


Ir is not surprising that the recent fires in central stations 
and electrical factories should have given rise to misappre- 
hensions in the minds of the Fire Oflives as to the risks 
attached to such buildings. The misapprehension of a lire 
Officer can only be allayed by a higher premium, and hence- 
forth we may expect that the owners of central stations must 
pay greatly enhanced insurance fees. From an actuwiul 
point of view the fire offices may be justified in insistivg on 
larger premiums for buildings which have to some extent 
proved to be insecure, for in spite of the boasts concerning 
the science of insurance, large fires destroy a good many 
theories. Fire offices exist by the absence of fires, but would 
the complete realisation of such an Utopia be good for them ? 

While conceding some reason in tlc attitude of the olflices, 
we cannot admit the soundness of many of the arguments 
that have been put forward in their behalf. It is said that 
the fires in central stations and electrical factories during 
1895 show something like £140,000 loss. Assuming 
140 factories, it would, say the insurance companies, have 
required £1,000 from each to mevt the los:es of the 
year. It is difficult for a laymin to follow the actuarial 
mind in its calculating feats; bat if the foregoing is seri- 
ously put forward as an argument, then we should hesitate 
to put insurance among the exact sciences. Surely it is not 
expected that one year’s premiums from a particular industry 
will always cover the claims made by that industry. 

The most serious feature in the position of the insurance 
companies is that of combining the factories and stations 
together. We object to this on every ground. In the first 
place it is possible to reach a degree of fireproofness in a 
central station that could never be attained in an electrical 
factory. Not that there is anything specially inflammable 
in an electrical factory, but it is much more diflicult in a 
building devoted to the manufacture of electrical goods to 
secure the immunity from fice obtaining in a place where 
there is very little to burn. Electrical factories, as far as we 
have seen, differ very little from others devoted to general 
manufacture, and as a further reason for considering them 
apart from central stationr, we would point out that of the 
£140,000 which is the quoted loss, not more than £10,000 
can be fairly placed against electric lighting stations. 

It is not to be denied that there is in many stutions a 
certain amcunt of danger, especially at the switchboard, but 


we do maintain that in many of the modera works thyre is a 
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very slight chance of fire breaking out, or, at any rate, 
spreading. Kensington Court was an instance of how it was 
possible to confine a fire within very narrow limits. We 
know that works like the old Sardinia Street Station were not 
likely to inspire confidence in the mind of a fire surveyor, 
but are there really many such buildings left? Have they 
not gone out of existence either by fire or sudden death ? 
Two floor stations are things of the past, and wooden floors 
are unknown. Nor can we quite accept the suggestion of 
the fire offices that electric light works are soaked in oil, or 
that the interiors generally reach very high temperatures. 

No doubt, when building a station, it might be a wise 
precaution to seek the advice of an experienced fire officer, 
but would it be always possible to follow his suggestions ? 
He might suggest an iron switchboard, which would not be, 
under ordinary circumstances, inflammable, but might be a 
positive source of electrical danger if one pole of the system 
happened to be earthed. . 

The average rates of insurance for central stations formerly 
varied from 2s. 6d. to 5s. It is now proposed to make the mini- 
mum rate 10s. per cent., yet houses pay but 2s. 6d. per cent. in 
spite of the fact that some of them are electrically wired. It 
is quite true that there are electric light stations which would 
be risky at any premium, but we do think that the minimum 
rate suggested is much too high. After all, the fire offices 
should hesitate to preach absolute perfection, or, like Othello, 
they might find their occupation gone. No sane engineer wants 
his station burnt down. He has too much regard for the 
continuity of supply to run the risk of fire; but if he were 
mulcted in heavy insurance fees, is he likely to take more 
care? The Phoeaix Company claim that they have not paid 
anything for fire losses caused by electricity. Can that fact 
be used as an argument to increase the premiums 
on central stations. Jct the fire offices charge what 
they like for dangerous works, but the present con- 
struction of ‘stations is so much superior to what obtained 
before, that to increase the minimum insurance fees would 
be quite unfair. We have so much confidence that fires can 
be avoided in central stations, that we should not be seriously 
disturbed if fire offices absolutely refused to insure them. 
Under those circumstances it might not be quite impossible 
for electric light works to combine together to insure them- 


selves. 


Ovr contemporary, Jnvention, in a 

The Cry is Still They yecent issue, gives an article, by a Mr. 
Hartley Fewson, on “Primary Batteries.” 

It commences “ We have not yet heard the last of these 
attractive problems.” To this we quite agree. There is likely 
to be a continuance of the muddling which is made of such 
matters, by writers or experimenters who but imperfectly 
understand what they are dealing with. Mr. Fewson holds 
to the ridiculous statement (not the first time it has been 
made) that “it is possible in one vessel to obtain an indefinite 
number of multiples of the one element.” Indefinite, 
doubtless, but not in the sense that Mr. Fewson means, 
The conductivity of the solution is so low, says Mr. 
Fewson, compared with that of the metal, that none 


of the current passes at the open spaces round the partially 
partitioned-off elements. Brilliant logic! i.¢., because 10 is 
great compared with 1, therefore, 1 = 0. “The inventor 
states (writes the inventor himself) that from a tray 6 fect 
by 4 feet and 3 inches deep, he will maintain 1,000 volts for 
several hours.” Facts are simple things. Let Mr. Fewson 
practically demonstrate and not theorise only, and we shall 
sadly and reluctantly abandon our life-long experience in 
such matters, and ask Mr. Fewson to kindly undertake to 
recommence our education. The conclusion of the article is 
as follows :—“ The inventor adds that one ton of iron, say, 
at £3, will give, by chemical conversion, 300,000 single 
candle-power electric lights for one hour, the values of which, 
at 6d. per Board of Trade unit, is of the value of £30 ; also, 
that his batteries, large or small, can be so arranged as to 
give E.M.F. and low amperage, or great current with little 
voltage, or, again, as practical watts.” Will Mr. Few- 
son please define “ practical watts? It is really lamentable 
that any journal should be expected to admit into its pages 
such rubbish, and we only hope that no one will be misled by 
it, and that the writer will, before he again puts pen to paper, 
study his subject and pursue his investigations a little more on 
correct lines; he may then possibly hit upon something of 
real value. 


“ G@LUCINUM is now £3 11s. 4d. per lb.” 
This is a significant fact, and one well 
worthy of a leading article, were it possible to give up enough 
space. But a short time ago glucinum or beryllium, as it 
used to be called, was regarded as a mere chemical rarity, or 
laboratory curiosity : it is now coming to the front much as 
aluminium did some few years ago. It is just ninety-eight 
years ago since its existence in beryl and other double 
silicates was discovered by Vauquelin, so that it has just 
two years more whcrein to arrange for the celebration of its 
centenary with due éclat. It isa white metal, of specific gravity 
2°1 (that of aluminium is 2°6), it is malleable, may be forged, 
rolled into sheets, is susceptible of a high polish, does not 
tarnish in the air, and resists the action of most oxidising 
agents. From our point of view perhaps, its most noie- 
worthy quality consists in the fact that its electrical conduc- 


Glucinum. 


tivity is as high as that of silver, and, consequently, higher 


than that of copper. Althongh the price stated above looks 
prohibitive, it must be remembered that it is only one-tenth 
the price of platinum weight for weight, and one-hundred- 
and-sixtieth of the price of platinum volume for volume. 
We do not feel inclined to burst into prophecy, but a 
moment’s consideration will probably show that, given a 
sufficient supply, and improved methods of production, there 
should be useful work ready to be done by glucinum in the 
electrical industries. 


Ir Dr. John Hopkinson’s suggested 
Plectric scheme of electric traction is adopted for 
Leeds in its entirety, it will be a most 

interesting system. From the report which we publish in 
another part of this issue, it will be seen that the most novel 
feature is the recommendation of the Westinghouse magnetic 
system for a short length of line. The section on which 
this is proposed is perhaps the busiest thoroughfare in Leeds, 
and it is quite possible that an overhead system would not 
have been altogether desirable. As we pointed out in our 
issue of November Ist, the electro-magnetic can be easily 
combined with the overhead system, in fact we consider that 
its chief value lies in the ability to use it in the crowded 
thoroughfares while employing the overhead method in less 
busy streets. It is shown in the report that Dr. Hopkinson 


"is quite convinced of the value of accumulators for electric 


traction, and his remarks on this point are eminently 
reasonable. 
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THE BETTER UTILISATION OF CENTRAL 
STATIONS.* 


By Dr. RASCH. 


ELECTRICAL central stations which supply light only, experi- 
ence financial difficulties which are due to the capital not 
being fully employed. The greatest ordinate of the curve 
for the month of December determines the capacity of the 
installation, and the first cost of starting the installation is 
regulated by this ordinate. The depreciation and interest of 
this capital, added to the expenses of administration and 
salaries, form the greatest of the expenses of working, 
since the cost of the production of the current itself is 
relatively small. 

Many proposals have been made to effect a better utilisa- 
tion of the plant of electrical installations; of these the 
reduction of the tariff for energy consumed by motors must 
be placed in the first line. But a minimum price of, say, 
3d. per kilowatt-hour is still too high for manufacturers, at 
least. for those having large motors; a larger reduction is 
absolutely necessary before they can consent to employ their 
motors during those hours of the day only when the demand 
for energy is small, 

The end in view is only imperfectly attained by granting 
a discount to manufacturers, use, though the utilisation 
of the central station is improved, an increase of its capacity 
also becomes necessary, since the consumer cannot, in winter, 
be compelled to stop his motors at 4 o’clock in the after- 
noon. Besides, it is unfair to grant a reduction of tariff to 
consumers of motive power and to refuse it to certain users 
of light who consume energy by day as well as by night, 
such as the proprietors of cafés, restaurants and hotels. It 
is unfair to ask for what purpose the electric energy is used ; 
the only thing that should be taken into consideration is 
the time of day during which the current is consumed. 

It will be to the interest of central stations to sell energy 
at the normal price from 4 to 10 p.m. in winter, and from 
8 to 10 p.m. in summer, and at considerably reduced prices 
during the rest of the time without inquiring how this 
energy is employed. 

In England this principle has long been recognised, the 
only objection to it being the complications which it intro- 
duces. In one or two places, for example, every subscriber 
has two meters, one of which registers the consumption 
during the night and the day, and the other during the 
evening. At a given moment all the meters are inter- 
changed so that one kind is in action during the hours of 
reduced tariff, and the other kind during the hoars of normal 
tariff. In two other installations a clock effects the inversion 
automatically at the exact time. 

These arrangements are somewhat complicated, but all 
objections appear to be obviated by the followi system 

on the properties of the energy meter, in which the 
indications are proportional to the tension at the extremities 
of the fine wire. In meters of this class, as is well known, 
the thick wire is intercalated in one of the conductors, and 
the fine wire forms a bridge between the two conductors, so 
that the tension which acts on the meter is the total tension, 
and the apparatus indicates the total consumption. But 
eS greta the bobbin of fine wire in the meter being 
subjected to a tension which can be regulated from the 
central station. For this —_ it is necessary to lay down 
a secondary system of conductors calculated to carry feeble 
currents only, which can be done at little cost, even in the 
_ of very extended networks, as a little calculation will 

ow. 

_The arrangement is indicated in fig. 1; the bobbin of fine 
wire is connected to the principal line and the secondary 
line, all the meters being connected up in a similar fashion. 
The secondary conductors terminate on a distribution bar, 
8, 8, (fig. 2) ; this bar is connected across a resistance, r, to 
one of the principal bars, s, s. 

_When this resistance, r, is short-circuited, the reels of fine 
= A the meters are fed at the normal tension of the 

work. 


* L’Industrie Electrique. 


During the hours of the evening when the meters ought 
to indicate the whole consumption, the resistance, r, is short 
eircuited. It is advisable to place, in parallel with this 
resistance, an interruptor, a, which is closed at the moment 
of application of the full tariff, and which is opened directly 
after, thus preventing any manceuvreing with the resistance 
by the attendants at the central installation. 

The regulation of the resistance, 7, which changes with 
the modifications of the tariff, and when several new meters 
have been added, can be easily effected by means of a volt- 
meter connected as a shunt to the fine wire bobbins. The 
indication of the voltmeter is made, by regulating the re- 
sistance, to bear the same ratio to the meun tension of the 
network, as the reduced tariff has to the full tariff. 

Thus, for example, if the tension is 110 volts, the normal 
price, 10d., and the reduced price, 2d. per kilowatt-hour, the 
resistance, r, ought to be regulated in such a way that the 
voltmeter indicates a tension of 


110 _x_2 = 22 volts. 


The preceding description refers, for the sake of simplicity, 


_ to a distribution on the two-wire system, but it is clear that 


this plan is equally applicable to distributions on the three 
and five-wire systems. 

The following considerations will show that in most cases 
pilot or other wires of 1 mm? section will suffice. 

Assuming a network of distribution on the three-wire 
system feeding on a course of 500 m., 35 installations with 
a total of 1,000 incandescent lamps. The section of the 
copper for a fall of potential of 2 volts will be 480 mm? for 


Fics. 1 anp 2. 


each of the principal conductors. T'he data chosen are 
evidently not too favourable. The fine wire bobbins of 35 
meters, which each absorb ,',th ampere (like those con- 
structed by Siemens & Halske or by Aron) are inserted 
between the intermediate cable and the special conductor 
having a section of 1 mm’, Consequently they will cause a 
fall of potential of 2°4 volts, i.e., 2°2 per cent. 

It is evident that even in very unfavourable circumstances 
it. will be possible to produce an acceptable difference of 
potential in the fine wire circuit. 

We shall now show the advantages which this system of 
distribution presents. It is to be noted, in the first place, 
that the calculations which follow are based on the follow- 


1, That the full tariff, applicable in winter from 4 p.m. 
to 10 p.m., and in summer from 8 p.m. to 10 p.m. (i¢., on 
the average from 6 p.m. to 10 p.m., and making annually a 
total of 1,460 hours) is to be reckoned at ye rate of 10 pence 
per kilowatt hour. & 

2. That the reduced tariff (2 pence pet kilowatt hour) is 
to be applied during the rest of the day. ' 

8. That in order to determine the ‘discount to be applied, 
the mean duration of the lighting is-ealoulated by dividing 
the indications of the meter in kilowatt hours by the power 
installed in kilowatts. The time falling under the reduced 


tariff should then be multiplied by ne Let us suppose 


that additional discounts are granted for the mean duration 
of lighting as follows :— 


750 to 1,000 hours; 6 per cent. 
1,000 to 1,500. 
Above 1,500 , 15, ,, 
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First Case.—Lighting During the Whole Night. 


P kilowatts are used for 4,300 hours, 1,460 hours falling 
under the full tariff, and the rest, say 2,840 hours, under the 
reduced tariff. The indication of the meter will be : 

P x 1,460 + P x 2,840 x ba = 2,028 p. 


Mean duration of lighting, 2,028 hours. 
Discount 15 per cent. 

Cost, Pp x 2,028 x 8)d. = P x 1,436°5 shillings. 
Actual energy, P x 4,300 kilowatt hours. 

1,436°5 


Actual price of a kilowatt hour, ~ 


- => 4 
4,300 


SEcoND CAse.—Lighting During the Day. 


Let us suppose that in the cellar of a café there are 30 
Jamps installed consuming 1°5 kilowatts. They burn 
annually, during 300 days, from 8 a.m. to noon, and from 
2 p.m. to 8 p.m., ie, a total of 3,000 hours per annum, 
among which 600 hours only come under the full tariff, 
while 2,400 hours have to counted according to the 
reduced tariff. 

Indication of the meter, 1°5 x (s00 + 
= 1,620 kilowatt hours. 


1,620 _ 1,080 hours. 


Mean duration of lighting, is 


Discount, 10 per cent. 

Cost, 1,620 x 9d. = 1,215 shillings. 

Actual energy, 3,000 x 1:5 = 4,500 kilowatt hours. 
1,215 
Actual 
ual price, 4,500 


3. A concert room is lighted three times a week, from 
8 es to 11 p.m., ¢.e,, for three hours, of which two pay the 
full tariff. 

The meter registers : 


52 x 8 (24.4) = 348 hours 
for each kiiowatt installed. In reality there will be 


52 x 3 x 3 = 468 hours, 
The average price will therefore be 


= 3} pence. 


10d. x . = 7°3 pence per kilowatt hour. 
4. A restaurant is lighted by 80 lamps consuming together 
4 kilowatts. The power dispensed is regulated as follows : 
From the fall of night to 8 p.m., 1 kilowatt. 
From 8 p.m. to 11 p.m., 4 kilowatts. 
From 11 p.m. to 1 a.m., 2 - 


The meter registers from nightfall to 8 p.m. for the whole 
year. 


Kilowatt- 


hours. 

From 8 to 10 p.m, 708°1 kw. (full tariff) 
730°4 kw. (full tariff) aes w. = 2,920 

From 10 to 11 pm, % x 965°4 kw. (reduced tariff)... = 292 
From 11 p.m tolam., i x 730 x 2kw. (reduced tariff): = 292 
Total coe 4,212 


_ By dividing the energy furnished b. the power installed, 
i.é., 4 kilowatts, the mean duration of lighting, 1,053 hours, 
is obtained. The consumer has thus a claim for 10 per 
= discount, and the «mrgy will cost 9d. per kilowatt 
our. 
4,212 x 9d. = 38,000 pence. 

But he has consumed in reality 
708 x 1+ 730 x 4 + 365 x 4+ 730 x 2 = 6,548 kw.h. 
and he pays per kilowatt hour 

88,000 

6,548 
ie, ‘29 pence per lamp hour of 50 watts. 


= 5°8 pence, 


Each of the examples cited may be applied to a series of 
analogous cases, and it can be seen that if this method of 
distribution is adopted, a large number of subscribers will be 
attracted who could not reasonably use electricity under 
present conditions. 

In order to derive the full advantage from this arrange- 
ment, it is evident that the consumer should avoid as much 
as possible working his motors during the hours when the 
full tariff is charged. If we examine the reports of some 
great central stations, and divide the kilowatt hours supplied 
per annum for motors by the total kilowatts installed, it will 
be found that in few cases does the result exceed 600 hours 
(that is about 2 hours per working day). We believe that 
in nearly all cases these hours can be chosen so as to fall 
under the reduced tariff. The cases where the motors work 
more than 8 hours a day are already rare, and are likely to 
become daily more rare on account of the competition of gas 
engines. 

he tariff which is in force at any moment, may be 
indicated to the consumer by a very simple device. The 
resistance intercalated in front of the fine wire of the meter 
is wound upon a hollow cylinder in which a thermometer is 
inserted, so that it can be read from the outside. The energy 
transformed into heat by this resistance is proportional to 
the square of the current, and consequently to the tension 
and the tariff applied. 

The price of the two tariffs being, as in the preceding 
examples as 1 : 5, the heat developed in the two cases will be 
in the ratio of 1 to 25. If the thermometer indicates, during 
the full tariff, a temperature of 14 degrees above the normal 
temperature, it will, during the reduced tariff indicate a tem- 
perature only one-half d above the normal. A common 
thermometer may be used, or a ‘little galvanozcope may be 
inserted in the fine wire circuit of the meter. 


THE HUNT AUTOMATIC AIR BRAKE. 


THAT something more efficient than the ordinary hand brake 
is necessary on electrically propelled cars is daily becoming 
more and more obvious as the size and speeds allowed on 
trolley lines are increased. A recent American brake, in 
which air is the actuating medium, is described in the 
Electrical. Engineer (New York). This is the Hunt air 
brake. There is probably no better brake up to date than 
an air brake. On an electrical line the difficulty has been to 
obtain the necessary compressed air which, on a steam line, 
is so easily secured by means of the well-known steam pump. 
An apparent mechanical simplicity would be secured in the 
air brake pump of the trolley car by a simple attachment to 
the nearest revolving shaft which p Seer is the axle of the 
car. But there are numerous situations in mechanical work 
to serve as illustrations of the proverbial exception to the 
general role. In car brakes, the item which renders the 
simplest device of less advantage than at first sight it 
appears, is that of variable on of the car axle, and the 
makers of the Hunt brake have avoided this, the chief objec- 
tionable feature of which is probably the high speed of 
rotation often attained rather than any variation of lower 
speeds, and have employed an independent motor, driving a 
worm wheel, which carries the crank pin of the air com- 
pressor. 
The worm is on the motor shaft, and is 2,°°, inches 
diameter, while the wheel is said to be 5,,°%55 inches, but if 
the illustration which accompanies the article be correct, the 
diameter is more probably 15,,°55. The worm is cut from 
best steel and case-hardened, the wheel being phosphor 
bronze, and the whole enclosed in a case forming an oil bath. 
The compressor is given a speed of 125 revolutions per minute, 
and a maximum of 2 amperes of current is sufficient. When 
the pressure reaches 40 lbs. in the reservoir, an automatic 
cut-out shuts the pump off from the reservoir and opens free 
discharge to the atmosphere when the pump runs free, and 
but little power is absorbed by the motor at such times. The 
brake rigging is similar to that ordinarily used in railway 
service, and the brakes can be applied by the conductor, when 
necessary, from any part of the car. The whole arrangement 
is bolted upon one bed-plate, and occupies a space of 
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80 inches x 21 inches, and weighs 400 lbs., and can be 
hung on brackets below the car. In ordinary conditions the 

mp will make up any deficiency of air pressure below 
40 Ibs. during stoppages, so that the use of the separate motor 
is, of course, not in any sense a waste of current more than 
when the pump is driven off the axle of the car, for in any 
case the power to compress the air must, in some way, come 
from the line, and it is just as well that it should con- 
sumed when the car is at rest as when it is ranning, which 
it must be when power is taken from the car axle. 


THE BALTIMORE AND OHIO LOCO- 
MOTIVES. 


In our issue of August 23rd, 1895, we gave some details and 
illustrations of the electric locomotives employed on the 
Baltimore and Ohio Railroad. We have been able to secure 


THE CHAPSAL ELECTRO-PNEUMATIC 
BRAKE. 


Tuts brake was described by M. Lesourd before the Society of Civil 
Engineers of France, and the paper is abstracted by the Revue Inter- 
nationale de L’Electricité. M. Lesourd explains the reasons which 
have conduced to the continuous augmentation of the number of 
vehicles in a train, which has been going on for some yeare. It has 
thus come about that difficulties have arisen in the working of con- 
tinuous brakes that have not yet been overcome. Brakes which have 
hitherto worked satisfactorily on trains of ordinary length, become 
difficult and even dangerous to handle on longer trains when a certain 
number of vehicles is exceeded. Difficulties arise in connection with 
the entrance and exhaust of the air by way of the driver's valve, and 
give rise to tardy working of the brakes and to shocks, which are the 
greater according as the number of vehicles is greater. In support of 
his contention, he gives in his paper figures as to the movement of 
air ina pipe. To remedy the fault, apparatus have been constructed 
for facilitating rapid action, some on purely electric lines, others on 
the pneumatic principle, and others, again, on combined electro- 
pneumatic lines. 

Purely electrical apparatus has not been adopted in spite of pro- 
longed trials that have been made in the past, probably Soon the 


~ 


a further interesting illustration, which is our excuse for re- 
ferring to the subject again. It should be mentioned that 
the extended use of these locomotives has further proved 
their capabilities under all conditions. 

We gave so many details before, that it is only necessary 
to say that these 96 locomotives, which have been made by 
the General Electric Company, have the following dimensions 
and capacity :— 


Number of trucks ... 

Number of motors... oe «+» 4—2 to each truck. 
Weight on driving wheels -«» 192,000 lbs. (96 tons). 
Number of driving wheels ae 

Draw-bar pull 42,000 Ibs. 

Starting draw-bar pull... 60,000 Ibs. 

Gauge = 4 feet 84 inches. 
Diameter of drivers eat .-. 62 ins. outside of tyres. 
Length overall... 35 feet. 

Height to top of cab 14 feet 3 inches. 
Wheel base of each truck ... 6 feet 10 inches. 


Extreme width... 9 feet 6} inches. 
Diameter of sleeve bearings ««» 13 inches. 


working of the brakes depended entirely on an electrical device 
scarcely considered at the time so reliable as such appliances are con- 
sidered to-day. 

No new apparatus would have a chance to-day which called for the 
suppression of existing brakes by reason of the cost and of the many 
other charges that the companies would have to bear. Purely pneu- 
matic apparatus can be divided into two groups, the one which uses 


accelerators, such as the Westinghouse, Wegner, or Soulerin, whilst | 


the others use retarders, as the Company de Fives-Lille. The 
principle of the first named consists in producing local discharge of 
air on each vehicle by means of accelerators placed alongside of the 
regular ee and they secure in trains of 50 vehicles an action 
sufficiently prompt to give satisfactory stoppages, but they are, 
nevertheless, inapplicable for trains beyond a certain length. They 
cannot be used without an entire stopping of the train, or without 
the risk of one or more ruptures of the draw gear, brought about 
usually by the whip given to the rear of the train by the earlier braked 
leading vehicles. Without doubt it is chiefly this delayed action 
which, at the time of the brake tests of 1889 under the committee 


ener to deal with long trains, caused the positive rejection of all 


the systems presented. 


In retarding apparatus it is sought on the contrary to retard the 


breaking of the leading vehicles, and the system is based on modi- 
fying the rapidity of flow of the compressed air, but there has always 
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been an air of mystery about it, and it is probable that no definite 
results have been found. At least, no public test has yet been made. 
In any case all pneumatic apparatus for rapid working carry a means 
for separating the regular apparatus from the accelerators. The 
third class of brake combines electrical and pneumatic action, and 
includes those of Carpenter, Card, Lipkowski and Westinghouse to 
name only the more important. 

All are entirely dependent on electricity and none of them afford 
an absolute security from possible misfires, and, moreover, they are 
not independent of the number of vehicles. 

The Chapsal brake differs entirely from other brakes in that the 
two functions, electric and pneumatic, are always intimately united 
and simultaneous in both application and release, so that a failure of 
either of the brakes leaves the other free to act. 

The electric action assists the pneumatic in a way to render the 
brake absolutely independent for good working upon the number of 
vehicles. The Chapsal brake gives, moreover, a power of graduation 
either in application or release, permitting the requisite movements 
under exceptional conditions. A]l untimely braking is avoided, such 
as due to rapture of the hose or similar accident, by permitting the 
driver to free the train without getting down from the engine, before, 
in fact, it bas undergone any serious retardation. All untimely 
blocks of an isolated vehicle on the track are also avoided. The 
simultaneity of the two actions gives to the emergency stops a 
rapidity, the more marked as trains are longer. In fine, the Chapsal 
does not present itself in such a form as to exclude other apparatus, 
but, on the contrary, is applicable to all existing systems, and gives 
to them the principal edvantages enumerated below. 

M. Lesourd, speaking of the graduating power, says it consists in 
sending to the brake cylinder a pressure less than maximum, and 
varying it one way or the other. He explains why the “triple” valve 
claimed to be capable of modulation is only so under ‘circumstances 
difficult to obtain in practice. 

In the Chapsal addition to the Westinghouse brake, there are two 
wires running the length of the train, and, under each vehicle, elec- 
trically operated valves, one for application the other for release, and 
a commutator. On the locomotive, the driver’s valve is slightly 
modified by replacing the upper ring by a ring formed of separate 
parts or passages. No clear explanation is given of what this modifi- 
cation — is nor of how the triple valve is modified in its action, but 
it is claimed that without any change in the working of the brake gear, 
but by simple movements of the driver’s handle; (a) Both application 
and release can be given in full both electrically and pneumatically, 
or by either force alone. 

(b) The brake can be qomy or released to a graduated extent. 

(c) The breakage of a hose connection will not block the train if 
the driver keeps his brake handle in the first and second positions 
when he can make successive applications and release with open pipe. 

(dy Immediate train brake application when hose bursts if driver’s 
handle is in position third, after which he has still power of 
successive application as above. 

(ec) The suppression of the blocking of isolated vehicles. 

(f) Absolute independence of the two brakes. 

M. Lesourd has made tests of an apparatus rigged up to represent 
a locomotive and cars and secured all the foregoing. If these claims 
be well founded there should bea future for the Chapsal brake. The 
difficulty with aay graduation of the Westinghouse brake is real. 
It is claimed capable of graduation, but the difficulty which surrounds 
this is considerable, and we doubt if the brake in its ordinary form is 
much used as other than in one strength. Our contemporary con- 
siders that, in the Cha: brake, French engineers have made a 
great advance upon anything yet accomplished by other nations. 


DR. HOPKINSON’S REPORT re ELECTRIC 
TRACTION AT LEEDS. 


Dr. Joun Hopxmsson, to whom the question of the most suitable 
system for the Leeds extensions was recently referred by the Cor- 
poration, reports that he has paid two visits to the city for the pur- 
, and bas inspected the tramway from Kirkstall to Roundhay, 
he existing electric station at Burmantofts, and the proposed sites 
for the generating stations at Armley Road and Crown Point Road. 
The distance from Kirkstall to Roundhay Park is seven miles, and 
hence the length of a complete round trip will be 14 miles. Having 
regard to the fact that a considerable portion of the distance run is 
through the city ( Dr. Hopkinson), it is clearly impossible to 
maintain a high Am x I do not think that a greater average speed, 
including stoppages, than seven miles an hour can be calculated u 
I therefore assume that the cars will be run at an average aol a 
seven miles an hour, including stoppages. If this be so, the average 
time for a car to complete the circuit from Kirkstall to Roundhay 
Park and back again will be two hours. As the cars run at intervals 
of 74 minutes, this will require 16 cars constantly running, or, allow- 
ing four cars as spares, a total of 20 cars. This number will, of 
course, be the same whatever system of conductors used. 


WHERE THE PoLES SHOULD BE PLAcED. 


The questions with regard to the conductors which remain open 
are (he says) whether, with the overhead conductors, poles in the 
centre of the roadway should be used, or poles at the side, with wires 
crossing the street, from which would be suspended the conducting 
wires which supply the cars. A good example of centre poles can 
be seen in the arc lighting poles of the St. Pancras Vestry ; these are 
placed in the middle of the roadway, and are protected by a small 


island of pavement from danger from passing vehicles. This, in my 
judgment, forms a very neat arrangement. The presence of the 
poles does not in any way obstruct the traffic, but rather facilitates 
it by dividing it on the two sides of the road. The islands, too, are 
convenient for people crossing the roadway, giving them a place of 
safety if the traffic is at all crowded. The present distance between 
rails is 3 feet 34 inches, the width of the cars 6 feet 8 inches to 
7 feet; deducting 4 feet 84 inches, the gauge of the rails, the cars 
project 1 foot to 1 foot 2 inches on either side into the space of 3 feet 
34 inches between rails. This will, of course, be increased, say, to 
4 feet 6 inches, which will leave from 2 feet 2 inches to 2 feet 6 inches 
between passing cars. I am informed that a minimum width of 
34 feet between the kerbs will be secured from the end of the present 
electric tram to Kirkstall. This would be divided as follows :— 
Space between 
Side space. Track. rails. Track. 
10 ft. 04 in. 4 ft. 84 in. 4 ft. 6 in. 4 ft. 84in. 


The car would project 1 foot to 1 foot 2 inches into the side space 
leaving 8 feet 104 inches to 9 feet 04 inch clear for other vehicles. 
The appearance of a line of centre poles would be much better, in my 
judgment, than any other arrangement, and they could further be 
used for arc lights, if desired. I should, therefore, prefer centre 
poles, but this would not in any way interfere with the use of wires 
stretched across the streets, in places where poles might from any 
cause be inconvenient. This would be particularly the case where 
there are points, or where rails cross each other. It has been sug- 
gested that the supports carrying the overhead conductors, be they 
poles or cross wires, could be placed at a greater interval than has 
bitherto been usual. This is just one of those practical points for 
which one must rely upon experience, and I should not recommend 
any deviation from the results of such experience, that is to say, the 
poles should be placed at intervals of 40 or 50 yards. 


Tue Conpurr 


When I was recently in the United States, I gave special attention 
to what had been done in underground electrical conduits for tramway 
purposes. There are two such conduit systems in Washington, and 
another has been laid down in New York. Some years ago I also 
gave special attention te the conduit system in Buda Pesth, and 
visited that town for the purpose of making a careful inspection. 
The conduits there laid down have, on the whole, worked extremely 
well. The principal objection to the conduits, as laid down in 
America, is their great cost. I was informed that those in Washington 
cost about £20,000 per mile of single track. Other serious objections 
are that they necessitate a slot in the roadway of about three-quarters 
of an inch wide ; and in the particular case of Leeds, where it is pro- 
posed to combine an underground conductor in one part of the 
tramway with an overhead conductor in another part, there is the 
further objection that it would be necessary to stop the car for a very 
——— time for the purpose of detaching or attaching the 
plough, as it is called, which makes the connection with the under- 
ground conductors. These objections, of course, are by no means in- 
superable, if no better method could be found. There is, however, a 
method of supplying current to tramcars which is free in a greater or 
less degree from all three of these objections. This method, to my 
knowledge, existe in three different forms in the hands of three 
different American firms. For the present p I need refer to 
only one of them. According to this method, the slot is entirely 
absent, and its place is taken by a series of cast-iron pieces projecting 
very slightly indeed above the roadway at intervals of about 13 feet 
from each other. These pieces are only connected to the supply of 
electricity at times when they are covered by the car; at all other 
times they are in ive and dead, so that no shocks can be received 
from them either by horses or pedestrians. The cost of this system 
is considerably more than the cost of overhead conductors, but is 
considerably less than the cost of a well-laid conduit. The slot, as 
already stated, is absent, and it would be possible to so arrange 
matters that the transference from one source of supply of current to 
the other would be made without actually stopping the cars. If it 
were found that a stop were desirable, as a matter of convenience, 
this might be made exceedingly brief. A tramway has been working 
in Washington on this system for 18 months very satisfactorily. 
inspected both this tramway and an experimental tramway in the 
Westinghouse works at Pittsburg. I should, therefore, recommend 
that for the tramway through Boar Lane the enclosed conduit system, 
such as that to which I have referred, should be adopted. All other 
conductors than those for the delivery of current to the cars should be 


laid underground. 
Exectricat PRESSURE. 


The next question is that of the electrical pressure at which current 
is to be supplied. Five hundred volts has been sanctioned, and is 
used in Bristol, and I have ascertained that it is the intention of the 
Board of Trade to sanction this pressure as the maximum pressure in 
other cases. There is no reason why any person should come in con- 
tact with the supply conductors at all, and I know by personal experi- 
ence that the shock from 500 volts, though disagreeable, can be received 
with absolute impunity. The economy obtained by using the-highest 
admissible pressure is, of course, considerable when transmission has 
to be made over a substantial distance, and I should therefore recom- 
mend that 500 volts be the working pressure for the Leeds tramways. 
The current will return from the cars to the generating station by the 
rails, and such additional conductors as may be necessary. This re- 

ires care in carrying it out. Without such care it is open to 
the objection that a considerable part of the currents may return from 
the cars to the station through the earth, instead of through the rails, 
and in so doing, they may cause, firat of all, electrolytic action upon 
gas pipes, which may in time be sufficient to eat holes into the pipes, 
and cause serious danger from | ; secondly, these earth currents 
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may disturb the telegraphs; and thirdly, they may disturb the tele- 
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phones. With regard to the telephones, the cause is not solely cur- 
rents returning through the earth, but is in a considerable part induc- 
tive. The Legislature, however, has put the duty of protecting 
themselves upon the telephone company, and so far as it is concerned, 
it is only necessary to take such precautions as are convenient and 
inexpensive. With regard to the gas-pipes and to the telegraphs, the 
Board of Trade have laid down certain stringent regulations, which, 
in their opinion, should prevent mischief, and which can be effectively 
carried out by proper care. In my judgment, however, it would be 
well to so construct the system, that the Board of Trade conditions 
should be more than fulfilled. This can be done by sufficient atten- 
tion to the laying of the rails and to their conductivity, and to the 
general design of the system. 


Tae GENERATING PLANT. 


Of the general questions which have to be considered, the next is 
that of the location of the generating plant. You have in Leeds a 
number of refuse destructors, in which a considerable amount of 
heat is generated. Is it worth while to utilise this heat ? The primary 
question is: How much can be saved thereby? I shall show pre- 
sently that for working the seven miles of tramway to be first put 
down, the indicated horse-power will be about 200, or rather less. 
This will require a daily consumption of about four tons of coal. 
Coal in Leeds is cheap—I understand about 6s. per ton—and 
hence the total annual saving, if the coal bill could be totally 
abolished, would only amount to some £450 a year. When the whole 
town is supplied with electrical tramways, the power required will be 
increased fourfold, or slightly more. The saving then effected would 
be some £1,800 a year. To effect this saving, however, certain serious 
inconveniences will be caused. In the first place, in order to supply 
the power required for the whole town, more than one destructor 
station would have to be utilised. and hence there would be at least 
two generating stations instead of one, which would be all that would 
be required if the heat were generated from coal. Spevial boilers 
would have to be provided for the purpose of generating heat from 
the products of combustion of the destructors, but this would not 
relieve the city from the necessity of putting down additional 
boilers to generate steam from coal, because the destructors do not 
now work, and I understand there would be difficulty in causing 
them to work, on Sundays. It may be suggested that electric accu- 
mulators might be used for effecting the supply of current on 
Sundays, these being charged during the week from the destructor 
stations. It would, of course, be possible to accomplish this, but at 
very great ccst; for the accumulators would have to store the con- 
siderable amount of energy required for nine or ten hours’ running. 
These would, therefore, have to be of a very large size, and corre- 
spondingly expensive. In fact, if the destructors were used, I should 
say, provide for Sundays by a special system of boilers and not by 
accumulators. From what I have stated, however, it can very readily 
be gathered that a single generating station, working in the usual 
way with steam boilers heated by coal, will be the most economical 
and convenient. This, of course, sets us free in the choice of the 
station, in itself a very considerable advantage, and if there is no 
strong reason on the ground of cost for land, or the like, I should 
prefer the station marked No. 3 upon the plan, on the north side of 
the River Aire, at the end of Crown Point Road. This site has the 
advantage of being the most central—a very important matter from 
the point of view of economy, and also the advantages that conden- 
sation water can be obtained for nothing, and that coal can be 
delivered by water cheaply. 


Tur Power REQUIRED BY THE Caks. 


What power is required for propelling the electric cars? Expe- 
rience in this country and in the United States shows that, running 
at such a speed as you propose to run, a car can be propelled a mile 
with the expenditure of one Board of Trade electrical unit. In 
order to bring this in a shape more familiar to engineers, I should 
state that a Board of Trade unit is 14 horse-power exerted for an 
hour. To put it another way, it is 2,640,000 foot-pounds. Hence, to 
run the whole 16 cars required on the tramway to be first laid down 
for one hour at seven miles an hour, will require 112 Board of Trade 
units. But whilst a Board of Trade unit is the amount of work 
required to run a car fora mile, this is very variable from time to 
time. When the cars are just starting, they require a very much 
greater current, and, of course, they require more when ascending a 
steep gradient. It may be taken, however, that the maximum power 
required by a car is more than three times the average power, or to 
put it another way, that whereas the average power required to propel 
a car is 9 to 10 horse-power, the maximum power required in starting 
it on a gradient is 33 horse-power. The effect of this great variation 
in the power on different parts of the tramway line is very impor- 
tant. Take any district, for example, in which the number of cars 
is few, say only three ; it is quite possible, nay certain, that occasion- 
ally all these three cars may be starting at one and the same time, 
demanding in that district the supply of 100 horse-power. Suppose, 
on the other hand, that the number of cars in a limited distance is 
large, say 15 or 20; it is extremely improbable, one may almost say 
infinitely improbable, that all these cars will be starting at the same 
time, and hence, when the number of cars is great, the average power 
will differ less from the maximum power. But consider the applica- 
tion of this to a town such as ds, when the whole tramway 
system shall be developed in the centre of the town. The power 
Tequired to propel the cars in the neighbourhood of Boar Lane will 
not differ greatly from constancy, but the power required on parts of 
the line remote from the centre of the town will vary very greatly; 
for example, the power in the neighbourhood of Koundhay Park, say 
the last mile and a half of the road, will vary from nothing at all to 
100 horse-power, and the variations from nothing to 100 will occur 
with very great rapidity. But the duration, both of times of great 
demand and no demand, will be very short indeed. If the supply to 


the distant parts of the tramway system be effected solely by the 
agency of the central generating station, conductors will have to be 
provided of adequate size to carry, without undue loss of pressure, 
the whole 100 horse-power. 


THE VaLuE cF ACCUMULATORS. 


This can, however, be avoided by the proper application of accu- 
mulators. This application is precisely analogous to the familiar use 
of hydraulic accumulators for the hydraulic supply of power when 
the demand is variable. An accumulator would be placed in the 
neighbourhood of Roundbay, in any place which might be found con- 
venient. This accumulator would be supplied with current from the 
generating station, the current being practically constant. Whenever 
the heavy drain of 100 horse-power in its neighbourhood was re- 
quired, two-thirds of this power would be supplied by the accumu- 
lator, exactly in the same way as when many presses are required to 
work at once ; the water is supplied to them from the hydraulic accu- 
mulators. The space required for such an accumulator would not be 
large; a room 20 feet square would be sufficient, if more were not 
available. A second accumulator would be placed towards the Kirk- 
stall end of the line. It would be in all respects a duplicate of the 
accumulator at Roundhay. The accumulators would be worked under 
favourshl conditions, as they would at all times be almost fully 
charged. Working under the less favourable conditions of electric 
lighting, accumulators can be maintained, by contract with the manu- 
facturers, for less than 10 per cent. of their actual cost, and even at 
this rate, it is more economical to maintain one’s own accumulators, 
if the management is reasonably careful. These batteries of accu- 
mulators would not require the constant attendance of a man; they 


* would really work automatically, just as bydraulic accumulators do ; 


they should, however, be frequently inspected. Accumulators have 
been used with very great advantage in the remarkably successful 
tramway from Donglas to Laxey, in the Isle of Man, and under con- 
ditions analogous to those of Leeds. If the only question were that 
of the tramway from Kirkstall to Roundhay Park, I should recom- 
mend a third accumulator in the neighbourhood of the power station, 
because even there the variation in load would be very considerable. 
But one must look at the probable future development. When there 
are several tramlines, all converging upon Boar Lane, the average 
effect of the larger number of cars will be felt, and the load will con- 
sequently vary very much less. There is another incidental advan- 
tage of the use of accumulators on the more distant portions of the 
line. It makes it much easier to conform to the Board of Trade re- 
gulations, which require that the difference of electrical pressure 
between the remotest parts of the line and the generating station shall 
not exceed 74 volts. If accumulatora are used, it is only necessary 
to provide such return conductors, be they rails, or be they specially 
provided, as will be sufficient to carry the average return current with 
less difference than 74 volts. If, on the other hand, accumulators be 
not used, it is necessary to provide conductors for the return, of ade- 
quate size to carry the maximum current, which, as already stated, is 
three times as large as the average current. Another advantage in 
the moderate use of accumulators, is that they provide the means of 
moving a few cars along the line, or in the depéts, even when the 
engines are standing. This would shorten, to a certain extent, the 
hours during which it would be necessary to run the generating 
machinery. I would have it understood, however, that though Iam 

rfectly clear that accumulators will be a great advantage in work- 
ing this tramway, I do not consider them by any means an absolute 
necessity. The line could be worked without them undoubtedly, but 
with less economy. 

THE Prant. 


The next question to be considered is the size of unit to be used 
for generating the current. If there were no intention of extending 
the tramway, I should recommend such a unit of power that two units 
would be capable of doing the work, and would then put down an 
additional unit as spare, making three in all. But I must assume 
that we must provide for power at least four times as great as will be 
at first needed. Working as I have suggested, with accumulators, on 
the more distant parts of the line, 200 indicated horse-power would 
be needed to propel the cars. If accumulators were not used, about 
300 indicated horse-power would be needed in order to ensure that 
the engine-power should be adequate to meet the maximum probable 
demand. I should therefore propose, in the first instance, to put 
down two complete units of power, each capable of giving 200 horse- 
power; that is to say, there would be two boilers, each of 200 horse- 
power or thereabouts, two engines, and two dynamos, each driven by 
its own engine. In the first instance, this would no doubt be a little 
more costly than putting down three units of power, each of 100 
horse-power. But when the power is multiplied four-fold, the 
advantages in favour of the larger unit will be great. We may then 
look forward to putting down six boilers, six engines, and six dynamos, 
each set capable of giving 200 horse-power. Four of these would be 
in use at one time, and two would be spare—one ready for use, and 
the other, if necessary, undergoing examination or repair. The 
switchboards and instruments would be arranged, in the first instance, 
in such wise that they would be adaptable by additions and without 
alteration to the larger work. The buildings also should be con- 
structed of adequate size in the first instance, or be so arranged that 
they would be readily enlarged. The cars should, I think, be elec- 
trically lighted by the same source of current as that supplied for 

ropellingthem. The lighting could not be expected to be absolutely 
from variation of brilliancy, as to secure this would mean a con- 
siderable increase of cost. But it would be far better than any other 
artificial light available. 
Tue Rams. 


The question has been put to me by the City engineer as to whether, 
from a purely electrical point of view, the 70-lb. rails would be of 
adequate section, that is to say, viewing them entirely as conductors, 
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acd apart from any question as to their being strong enough to 
mechanically carry the traffic; 70-lb. rails would certainly be sufficient 
for the avcrage current, that is to say, they would be sufficient if 
batteries were used. I think it would be worth while, however, for 
the committee t» consider the possibility of an increased traffic, and 
an increase of the size of the cars, at some future time. In the 
event of either the traffic increasing, or it being decided to omit the 
use of accumulators, 70-lb. rails could still be used so far as the elec- 
trical conditions are concerned. It would be necessary to put in 
additional copper return conductors at an earlier time than would be 
necessary if the heavier rail were adopted. 


THe Capirat 


The schedule at the end of this i gives my estimate of the 
capital outlay for plant for the line from Roundhbay Park to Kirk- 
stall. It will be observed that this estimate does not include any- 
thing for buildings, as this will greatly depend upon the style in 
which they are done. It dces not include the getting out and making 
good of the ground for laying the underground conductors, for poles, 
or for the bonding of rails. It does not include the rails themselves, 
and it includes nothing for engineering expenses and contingencies. 
For this last item I shonld acd 10 per cent. in order to be upon the 
sa’e side, although it is my experience that no addition to my esti- 
rates has been required for contingencies. It will also be observed 
that I arsume it ia necessary to treat the whole line as though there 
were no tramway already in Leeds. I have inspected the machinery 
at Burmantofts and the conductors already at work. I am of opinion 
that the engines and dynamos at Burmantofts will not be suitable 
for permanent nse; the engine is not condensing, and it is not com- 
pound; the dynamos are arranged to work 300 volts, instead of 500. 
and, lastly, the machinery would have to be removed in order to make 
it useful. But I think it isextremely probable that the overhead 
conductors might be usefully employed, at all events in the first in- 
stance. It is a little surprising how small a part cf the whole 
expense an] ctrical tramway consists i2 tle actual providing cf 
power. The cost of coal, cil, water, and wages at the generating 
station, other than wages for repairs, should be less than one half- 

pny per car mile run, whereas the co-t of wages «f car driver and 
conductor will be more than 2d per car mile run. 


A Summary. 


I recommend that there should be a single generating station for 
the whole of Leeds; tbat this station should be at the end of Crown 
Pviot Road, and hence that no attempt should be made to utilise the 
heat of the dcstru The station 1 should recommend would 
be one which could b+ developed by mere additions in such wise as to 
supply the whole of the current required fur the completed scheme 
ret forth ia Mr. Hewson’s report, or for any reascnably probable addi- 
tions thereto. The indicated horse-power required for a 74 minut s’ 
service between Roundhay Park and Kirks‘all would be 200. I 
should recommend that this be provided as a single engine, with 
another er.gine «8s a standby. The number of cars r quired would be 
20—16 runnirg and fuur spare. Each car would have two m-tors, 
and the moturs weuld be capable cf developing t gether 33 horse- 
power, but the average power requind from the two would only be 
10-horse. This assumes that the series-parallel co. trol were adopted. 
This mcthod is almost universally emplvyed in the United Statcr, 
and is used in a portion of the cars on the present Roundhay tram- 
way. Iam of opinion that trolley wires carried from ceutral poles 
would be mest convenient from the end of the present tramway to 
Kirkstall, and that probably the present conductor would serve for 
the rest of the route. The proper voltage to employ is the maximum 
which the Board of Trade sanction—namely, 5 0. By the ground 
being surcharged with electricity 1 understand is meant the possible 
effects of return currents. Frcem this cause it is absolutely impos- 
sible that any effects to persons could result. I am also of opinion 
that no danger would result from the overhead wires, because these 
wires cannot be touched, and even if they were touched no serious 
consequences are to be apprehended. El- ctrelytic destruction of gas 
or water pipes would be rendered small by adhering to the Board of 
Trade regulations ; indeed, quite negligible by adopting a standaid, 
a3 I would propose, even higher than is proposed by the Board of 
Trade. The working of telephones will probably be interfered with 
by the tramway, but the Legislature has put the onus of preventing 
such interference upon the Telephone Company, and not upon the 
tramways. If the Board of Trade regulations are carried out, there 
should be no interference with the telegraphs. A thoroughly effec- 
tive electrical tramway could be laid with 70-lb. rails. But if 70-lb. 
rails were adopted, it would be necessary, when the whole system is 
completed, to make use of a certain amount of copper conductor as 
an aid to the steel. 


ScHEDULE. 

Trolley wire erected with insulators, 14 miles at £190 .. -- 260 0 0 
Poles for two trolleys, seven miles at £1,196 per mile .. .. 8872 0 0 
Bonding sails, at £120 per mile of single track .. as -» 2100 0 0 
Seven miles of 0°15 square inch cable, at £317 per mile. . -- 2219 0 0 

Closed conduit for 310 yards of double rail, at £1 12s. 6d. per 
switch .. hid ae oe 25117 6 
Twenty cars, at £750 és 15,000 0 0 

Two boilers, each 200 H.P., with steam pipes and economisers, 
Two condensing engines, at £1,400 .. 2,800 0 0 
Two dynamos, at £ 1,200 0 0 
Switchboards and instruments. . 740 0 0 
‘Two batteries, at £500 each és tee 6 
lnitruments and switches, at £70 each station .. 140 0 0 
Total... £37,882 17 6 


At a meeting of the Highways Committee of the Leeds Corpora- 
tion on 8th inst., a discussion took place on the trip which the ‘Pram: 


ways Sub-Committee propose to make to London for the purpose of 
inspecting the Westinghouse model. One member suggested that the 
whole of the Highways Committee should go, arguing that without 
having an opportunity of judging for themselves of the merits of the 
patent, they would be called upon to adopt the sub-committee’s 
recommendation regarding it. This suggestion, however, was not 
accepted, though, on the motion of Ald. Lupton, it was agreed that 
b.f re the Highways Committee are called upon to advise the Council 
to adopt any system of traction recommended by the Tramways Sub- 
committee, the whole cf the members of the Highways Committee 
should have an oppor.unity afforded them of seeing such system 
working. 


CORRESPONDENCE. 


The Preliminary Examination in Electric Lighting. 


With reference to Mr. Maycock’s letter in your last issue, 
it would certainly be a move in the right direction if the 
City and Guilds of London Institute could see their way to 
the granting of a certificate to the successful students at 
this examivation, and to my mind, the syllabus for the elec- 
trical ¢xamination might be improved in many respects for 
the benefit of those men in the electrical or mechanical trades 
who at present do not avail themselves of the classes for these 
(xaminations to any great extent, and to the exclusion of the 
class now turned out every year from our provincial technical 
schools who have not done any practical work, the know- 
ledge they have gained they are unable to apply, and they 
think they know too much to learn. 

I have come to look upon these examinations as a necessary 
evil in conjunction with a teaching appointment. If we are 
to impart instruction to students that is of use to them in 
their every day work, we cannot at the same time follow the 
syllabus as set forth, but as a lecturer is valued by his com- 
mittee in direct proportion to the number and value of the 
passes he obtains, he must of necessity conform to the 
syllabus if he wants to keep his appointment, and, conse- 
quently, the present tendency of teachers to cram their 
students with formule and rules to obtain passes. I am sure 
these examinations do great harm ino this way, and the cer- 
tificates when obtained are not of much value in the eyes of 
an employer, for the simple reason that in his experience the 
men who hold them are not practical. 

The true qualification of a man is made up of knowledge 
acquired, and ability and will to use that knowledge to 
advantage; an examination, at the best, only takes account 
of the former, and the latter is the more important factor. 
If our committees would only give us a free hand and 
recognise that the true aim of technical instruction is not to 
obtain passes at examinations, but to educate our students 
and to make them of use in our industry, to carry out instruc- 
tions, knowing the why and wherefore of things, we should 
be able to impart instruction in the manner and direction in 
which our « xperience shows us it should be imparted, and by 
so doing we should attract those men who would benefit 
greatly by these classes, and for whom they are intended, but 
who they singularly fail to reach under the cxisting state of 
affairs. 

Laurence M. Waterhouse. 


County Polytechnic, Croydon. 


Fires at Electric Lighting Stations. 

The following experience, which came under my own 
notice, may be of interest as a possible cause of the above, 
and as an instance of the highly explosive and inflammable 
nature of the gas given off when secondary batteries are 
being charged. 

A set, consisting of 52 large cells, each containing 31 plates 
in lead boxes, closed, save for a small hole in the top, had 
been standing idle for some considerable time, and the at- 
tendant, before commencing to charge them, omitted to 
asccrtain the quantity of liquid in each cell. 

In one of the cells, the liquid had leaked or evaporated to 
a very considerable extent, with the result that when the 
heavy charging current was put through them, the remaining 
liquid soon heated and evaporated until it was below the 


le 
ce 
th 
— 
a 
A 
co 
— A 
an 
sti 
an 
an 
su 
Ce 
fo 
ca 
th 
_ tl 
alr 
Tec 
4 na 
Za 
th 
at 
we 
the 
Si 
fol 
alt 
Tk 
lt 
Co 
Ca 
ab 
the 
chi 
tel 
sel 
or 
wh 
we 
tin 
a the 
att 
the 
to 
Las 
Afr 
the 
a the 
We 
| 


Vol. $8. No. 947, January 17, 1896.] 


THE ELEOTRICAL REVIEW. 71 


level of the plates, which caused a spark at the moment of 
breaking contact, resulting in an ignition of the gas in the 
cell, and an — which split it from top to bottom in 
three or four places, not, however, shattering it entirely, as it 
was bound with hoop iron. I have also, on two occasions, 
seen men badly burnt about the face by their rashly holding 
a lighted match above the hole in a closed lead accumulator, 
while it was being charged, in order to ascertain if it were 
“ gassing.” 


Hanley, January, 14th, 1896. 


C. J. Sutherland. 


AN OBJECT LESSON. 


We took occasion last week to comment upon the grave in- 
convenience caused by the fact that telegrams from South 
Africa were “delayed in transmission” during a most critical 
and anxious period of affairs in the Transvaal. 

To this delay may be in a great degree attributed the 
strained relations which so suddenly arose between Germany 
and this country—a state of feeling which, as apart from 
any specific cause, we venture to think could not have reached 
such an acute stage had the press and the public, both on the 
Continent and in England, been kept fully and freely in- 
formed as to the course of events and opinions in South Africa. 

The delay complained of was, we were told, mainly due to 
the breakage of the Aden-Zanzibar cable (repaired on the 
4th inst., after nine or ten days interruption). 

We were also informed that during this period the a 
cable which runs from Accra to Sierra Leone, and whic 
there joins a duplicate system of cables to Europe, was 
unable to cope with the great increase of traffic, as at Accra 
telegrams concerning the Ashanti war were thrown on to the 
already overburdened line. To-day we are in a fair way to 
receive another object lesson ; affairs in the Transvaal fortu- 
nately give less cause for anxiety now than during the Aden- 
Zanzibar interruption, but we are daily expecting news as to 
the welfare of our troops in Ashanti, who are now within 
striking distance of Kumasi ; just at this juncture, however, 
we learn that the Accra-Sierra Leone cable broke down on 
the 13th, and that both the duplicate cables running from 
Sierra Leone towards England were also interrupted on the 
following day. We can only be very grateful that these 
cables did not break a fortnight earlier, and so leave us 
altogether cut off from South Africa and the Gold Coast. 
The fact that the Sierra Leone cable was available during the 
late crisis has probably saved England many times 
the value of all the cables which encircle Africa. Under the 
circumstances detailed above, telegrams from the Gold 
Coast require to be sent, as speedily as may be, wid 
Cape Town, Natal, Zanzibar, Aden, and Suez, and 
so reach England through the Mediterranean lines. 
Before goiug to press, we have received notice that the lines 
above referred to have been restored, and thus we may ho 
that no “congestion of traffic” will occur owing to the 
change of route due to this temporary contre-temps, and that 
we are not to have a repetition of the misunderstandings and 
tension which are created by the “ delay in transmission ” of 
telegrams at critical moments.* While congratulating our- 
selves upon the fortunate circumstance that the interruptions 
to the East and West Coast routes did not occur simultaneously, 
or overlap in point of time, it may afford us food for reflection 
when we call to mind that last year, on two distinct occasions, 
we were indebted to a similar happy coincidence for the con- 
tinuity of telegraphic communication with South Africa. At 
that time, however, there was no “ congestion of traffic” to 
attract public attention, no crisis in the Transvaal to choke 
the lines with Government messages! The occasions we refer 
to were the following: On December 21st, 1894, the Aden- 
“Zanzibar cable broke down, remaining useless for about 


* Since going to press we learn that the West Coast route to South 
Africa was again interrupted on the 15th inst. by the breakdown of 
the section between St. Thomé and Loanda; this is a solitary line, 
therefore telegrams from the Transvaal cannot reach England by the 
West Coast cables. It will be observed that this interru ption 
occurred on the same day on which the route had been reopened by 
the —_ of the broken Sierra Leone-Accra cable. On this route 
there have thus been four cables interrupted since last Monday. 


20 days ; and only some 10 or 11 days after its repair the 
alternative West Coast route was interrupted, and was not 
restored for about 18 days. Again, the duplicate cables on 
the West Coast, running from Accra towards Cape Colony, 
were both interrupted on the same day (August 12th, 1895). 
One of these was repaired a week later, and only a fortnight 
after this route was thus re-established, the Aden-Zanzibar 
cable again collapsed, and was not restored for nearly a 
month. Our sales will find elsewhere a list showing the 
interruptions to the cable sections running to the Capa along 
the West Coast of Africa. | 
Althongh such facts as these do not come prominently 
b:fore the public, they must certainly be supposed to make 
some impression on those who are responsible for the cables 
in question, and we must here repeat our opinion expressed 
last week, that after being furnished with such ample warn- 
ing as we have indicated above, and being so liberally sup- 
ported as they are both by public traffic and Government 
subsidies, the Eistern and South African Telegraph Com- 
- have made a reprehensible mistake in not having ere now 
uplicated their Aden-Zanzibar section, or better still, their 
entire system of cables. The insight which Mr. Chamberlain 
has recently acquired into the efficiency or non-efficiency of 
the existing lines, will probably go far to convince him that 
the advocates of the extension of a system of duplicate 
cables and routes connecting England with her colonies are 
fully justified in pressing upon him the necessity of Govern- 
ment assistance—an assistance which, in view of the strongly 
entrenched position of the cable ring, is necessary to estab- 
lish anything like a healthy competition, with the advantages 
which would naturally follow, to the benefit not only of the 
commercial public, but also of the Imperial Government. 


BUSINESS NOTICES, &c. 


Annual Supper.—The firm of Messrs. Page & Miles, 
electrical engineers, of 60, Western Road, Brighton, held their second 
annual supper at the Castle Inn on Friday last. 


Auction Sale.—On Wednesday, January 29th, Messrs. 
Wheatley Kirk, Price & Goulty will sell by public auction, by order 
of the receiver in Ronald A. Scott, Limited, the entire contents of 
the works’ premises, known as the Electric Works, Acton Hill, 
London, W. The catalogue includes steam engine, boiler, gas engine, 
motors, lathes, radial drill, and other machinery and apparatus, details 
of which will be found in our “ Official Notices.” 


Business Announcement.—We understand that Mr. 
J. F. Poynter, of 15, Seething Lane, E.C., has been appointed sales 
representative of the Cruto Incandescent Lamp Agency, Limited. 


Calendars, Price Lists, &c.—A very neatly arranged 
wall calendar has been issued by Messrs. Ernest Scott and Mountain. 
The same firm has also issued a pocket folding list and calendar. 

The Sandycroft Foundry and Engine Works Company also has 
sent us a set of calendar sheets for 1896. Each sheet contains large 
illustrations, showing various views in the factories and shops, also 
ee and other views of some of the plant turned out there. 

Herr Severin Senator of Berlin, is sending out a set of lists of 
“the new current saving incandescent lamps, switches, arc lamps, 
carbons,” and electric cooking and heating apparatus. 

In our issue of 3rd inst., we stated that the “Indian Engineer 
Diary ” was published by the Indian Engineering Company. This 
should read the Indian Engineer Company, Limited. 


Change of Address.—The St. Pancras Electricity De- 
partment has been removed from the Vestry Hall to 57, Pratt Street. 


“Dangerous Trades.”—On Monday last, Mr. H. J. 
Tennant’s M.P. Committee for inquiring into dangerous trades, sat 
at the Home Office, and examined witnesses. The secretary, Com- 
mander Smith, R.N., Heatherley, Sheffield, will be glad to have 
witnesses tendered for the purpose of giving evidence in a variety 
of  <geaane including India-rubber works, and electric generating 
works. 


Electrical Engineering in Holland,—The Inter- 
nationale Electriciteits Maatschappij “ Volta,” of Rotterdam, has 
just a converted into a joint-st company, with a capital of 
400,000 fi. 


Liquidation Notices.—The members of the Daimler 
Motor Syndicate, Limited, at meetings held on December 5th and 
20th, 1895, at 49, Leadenhall Street, passed a resolution winding up 
voluntarily. 

A general meeting of members of the International Electric 
Subway Company, Limited, will be held on February 17th, at 3 
o'clock p.m., at 38, Coleman Street, London, E.C., for the purpose 
of having an account of the winding up laid before them, and 
transacting business usual at such meetings. 
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Gutta-Percha Wire Contract.—The United Gutta- 
Percha Company, of Craig Park Works, Glasgow, have secured the 
contract for 1896 for G.P. wires for the National Telephone Company. 
Mr. A. Campbell, of 28, Gray’s Inn Road, is the London agent of the 
company. 


Mechanical Ventilation.—Of the various appliances 
employed to produce movement of air in mechanical ventilation, the 
most convenient and generally adopted are propellors, or fans, and 
the competition that exists between rival manufacturers cannot but 
be beneficial to the public at large. We understand that certain tests 
of the “ Baird-Thompson ” propellor are very satisfactory. We are 
informed that the advantages possessed by the “ Baird-Thompson” 
system of ventilation and air propellor, are such that it is being 
very largely adopted. For driving these propellors any power 
may be employed, but usually they are belt-driven either from gas 
or steam engines. The “ Baird-Thompson” electric air propellor is 
claimed to be especially suitable either where the electric current: is 
laid on, or where the electricity is already generated for other 
puronses. Another nsefnl form is the “ Baird-Thompson” pro- 
pellor and patent high-speed engine combined, with which all that 
is required for driving is a }-irch steam pine connected with boiler. 
The patentees and manufacturera of these propellors are the 
“ Grahtrvx” Ventilating and Engineering Company, Limited (late 
Messrs Baird, Thompson & Co.), of Islington. 


Old Lamp Ends.—The Edison & Swan United Electric 
Light Company are circularising their customers to the effect that 
they will purchase the old platinum wire of used-up lamps, if sent 
to the works, Ponder’s End, N. 


Publie Examination,—The London Gazefte announces 
that on January 24th, 1896, at 2 o’clock p.m., at the Town Hall, 
Brentford, the public examination of the following in re Ronald A. 
Scott, Limited, will take place:—Ronald A. Scott, Annie Scott, 
Herbert K. Reeves, George Heaver, Godfrey Wolley, James Herbert 
Garrett, T. H J. Watts, and James Damer. 


The Year 1895.— 


Messrs. Ernest Scott & Mountain report having been very 
busily engaged during the year in all departments. In their elec- 
trical department a large increase in the turn-out of plant for electri- 
cal transmission of power has taken place, and some important 
contracts for electrical pumping, hauling, winding, &c., have been 
completed, among which special reference may be made to the 
following :—For a large colliery in Scotland a third set of electrical 
pumping machinery has been supplied, each cet being capable of 
raising 250 gallons of water per minute to aheight of 650 feet. With 
the three sets the total power transmitted is equal to nearly 400 
horse-power; whilst for another large colliery in Scotland a large 
electric hauling plant has been supplied, comprising generating 
dynamos, motors, &c., representing the transmission of about 150 H.P. 
A large transmission of power plant has been shipped to South 
America, comprising two generating dynamos, two sets of winding 
gears, with all requisite switches and other appliances; also two 
electrically driven fans for the workings, a set of electrically driven 
air compressors, and also pumping apparatus. This plant represents 
the transmission of about 160 H.P. In the Yorkshire and Lancashire 
districts a number of important installations have been fitted up for 
hauling, pumping, and coal-catting, among the larger of these being 
a complete plant for the three purpores, representing about 150 H.P., 
and another for pumping and hauling purposes representing 170 
H.P. For the Northumberland and Durham districts similar plants 
have also been supplied of equal and smaller powers, and for the 
colonies a considerable amount of work bas been done in the same 
direction. The generating dynamos constructed during the year for 
the transmission of power alone represents in the aggregate 1,000 to 
1,200 H.P. Electrical coal-cutting has developed during the year, as 
many as six separate plants having been supplied to various collieries 
for this purpose. In their electric lighting department the firm have 
been very fully employed, many important installations having been 
fitted up both in the United Kingdom and abroad in various 
buildings, such as milis, factories, public buildings, mansions, private 
houses, &c. The total dynamos and motors constructed by the firm 
during the year equals an output of 2,400,000 watts, and the power 
given off by the engines to drive the dynamos represents 5,000 to 
6,000 IH.P. Inship lighting the firm have been busily engaged, 
and in addition to a large number of installations which they 
themselves have carried out, they bave supplied a large number of 
combined engines and dynamos to other contractors. 


Messrs. Bennett & Druce, of 30, Winckley Square, Preston, 
Lancashire, report a moderately busy year, but in view of generally 
improved trade prospects the outlook is a good one. Some of their 
more important installations during the year have been St. Joseph’s 
Catholic Church, Preston, battery and gas engine installation, includ- 
ing electric organ blower; an installation of 600 incandescents and 
arc lights combined for the new sheds at the Salford Docks, including 
loan of dynamo; the lighting of the late Col. Ormrod’s mansion at 
Scorton, steam and battery plant; the fixing of two electric motors 
for printing the Preston Herald (this is believed to be the first elec- 
trically printed paper in Lancashire); a 10 H.P. hoist for the Preston 
Industrial Co-operative Society, Limited, and also an electric heating 
and ventilating system for the same Society, besides many minor 
installations, most of which are independent plants requiring dynamos 
and driven by cotton mill engines, a speciality of this firm. Nearly 
10,000 lamps of 8 C P. have been fixed in cotton mills. A somewhat 
reckless cutting of prices appears still to prevail in some of the 
Manchester districts, accompanied, as usual, by inferior work, but 
the general tendency seems towards better work and fairer 
prices. 


ELECTRIC LIGHTING NOTES. 


Aston.—The Highways and Buildings Committee recently 
reported that they had given Messrs. Fowler & Lancaster notice 
requiring them to put the accumulator in proper order, in accordance 
with their contract. The Committee stated that a letter had been 
received from them, denying the existence of such contract with that 
firm as now constituted, and stating that the claim of £30 made by 
them was for renewals and repairs upon the instructions of the sur- 
veyor. The Committee deny any liability to pay this sum, and are 
inviting tenders for putting the appliances in proper order. 


Ayr.—The system of electric lighting for the burgh of 
Ayr was inaugurated on the 8th inst. by Lord Kelvin. 


Banger.—The City Council, on 8th inst., resolved to make 
application for power to borrow £15,000 for electric lighting. 


Bittersea, S.W.—The Battersea Vestry recently offered 
premiums to consulting engineers and contractors for the best 
schemes, reports, designs, plans and estimates, for electrically light- 
ing the parish, the schemes to be submitted to an engineer of 
eminence for an independent report. In response to the invitation 
21 schemes have been sent in, and they are now under the examina- 
tion of Mr. Robert Hammond, M.I.E E., who has been appointed the 
Vestry’s electrical adviser on the subject. 


Bradford.—The Electricity Committee are about to 
borrow a sum of £30,000 for the purpose of at once commencing 
with the erection and fitting up of new electricity works in Valley 
Road, Bradford, rendered imperative through the ever-increasing 
demand for the current. The present works in Canal Road have been 
found inadequate to cope with the increased demand, which this year 
has grown at the rate of from 25 to 30 per cent. Applications for 
light are being continually refused in consequence of inability to 
supply it. Indeed, we understand the demand is so great now that 
at the markets, Town Hall, and other public buildings, the Corpora- 
tion has been compelled to revert to gas illumination in order to 
further satisfy the paying customers. At first, two engines of 
600 H.P. each, and two dvnamos, will be laid down. For motive 
power purposes current will be supplied at 34d., and for lighting 
5d. per unit. 


Brazil.—A contract is reported to have been secured by 
Messrs. Siemens & Halske, of Berlin, for the establishment of a large 
central station in Brazil for the electric lighting of the towns of 
Maceio, Para, Ilha Grande, and Cataguazes. The station is to have 
a capacity of 10,000 incandescent lamps. 


Brighton.—Mr. Arthur Wright, the Borough Electrical 
Engineer, recommends the Lighting Committee, with a view to 
giving an increased amount of light to the business thoroughfares 
and side streets not included in the present extension of electric 
lighting, to light the fullowing streets and places by arc lamps fixed 
on bracket posts, in every way similar to those in North Street and 
Western Road :—New Road, Grand Parade, Duke Street, Cranbourne 
Street, Grenville Place, North Road, Trafalgar Street, Preston Road 
(from New England Road to Springfield Road), Regency Square, 
Russell Square, Clarence Square, Cannon Place, Western Street, 
Norfolk Road, and the west side of Norfolk Square. This extension 
will require ten sets each of five 7-ampere lamps, such as are now being 
erected in the principal streets. For the better lighting of the re- 
maining streets, he strongly urges the Committee to instal incan- 
descent lamps in all the street lanterns that are in proximity to the 
distributing mains, fitted up exactly in the same way as those at 
present in use at St. James’s Avenue, where the experiment of elec- 
tric lighting of a side street has been successfully tried for about 12 
months. With regard to the maintenance cost of the above scheme, 
he has prepared an estimate showing the annual cost to the district 
fund account, if in the streets proposed to be lighted by incandescent 
lamps, the candle-power be increased by 50 per cent. over that de- 
rived from the existing lamps. He also gives the cost last year for 
lighting the whole of the scheduled streets. He anticipates no 
difficulty, if preparations are soon begun, in getting the whole of the 
above work completed by the middle of September next. The 
number of street standards affected by the proposed change of 
illuminant is at present 589. The estimate is as follows :— 


Capital required on district fund account... «.. £4,300 
Capital required on electricity works account «. 4,100 
Annual cost of district fund account by the proposed 

Cost of lighting by gas in 1895 «2,244 


The Lighting Committee recommend that the recommendations be 
approved of and acted upon, and that Mr. Wright be instructed to pre- 
pare specifications upon which tenders may be invited for carrying out 
the several works by contract. The Committee further recommend 
that application be made to the Local Government Board for their 
sanction to the borrowing of £4,300 on the district fund account ‘for 
a period of 15 years) and £4,100 on the electricity works account (for 
a period of 25 years), for carrying out the several works mentioned 
in the manager’s report. 


Bristol.—Owing to the increased demand for current, the 
Electric Lighting Committee is ordering another alternator from 
Messrs. Siemens Bros., which is to be exactly similar to the machines 
at present in use. The mains are to be extended from St. Stephen’s 
Street, through Quay Street, to Nelson Street. Since December 30th, 
upwards of 1,300 lamps are stated to have been connected to the 
mains, 
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Brighton.—An installation is being carried out at 142, 
Marine Parade, Brighton, under the superintendence of Mr. W. 
Perren Maycock. 


Dover.—Permission has been given to the Electric Light 
car lay mains in Worthington Lane, York Street, and Priory 
Stree’ 


Edinburgh.—The Cleaning and Lighting Committee has 
resolved to recommend that the following thoroughfares should be 
lighted by electricity:—From the Literary Institute to Salisbury 
Place, Regent Road from Regent Terrace to Abbeyhill Station, 
Lauriston from Royal Infirmary to Tollcross, Dalry Road from Hay- 
market to Ardmillan Terrace, Fountainbridge from Freer Street to 
Viewforth, Leith Walk from Greenside to Pilrigg, from Frederick 
Street to Comely Bank, from Hanover Street to Canonmills, the Cow- 
gate from Grassmarket to St. Mary Street, Dean Bridge, Morrison 
Street, the lanes at each side of St. George’s Church, Charlotte 
Square, Pleasance, and St. Leonard’s Street, St. Mary Street, and 
from Barclay Church to Comiston Road. The probable number of 
lamps is stated to be about 230, and the cost is likely to be something 
over £4,000. 

At a meeting of the Electric Lighting Committee on Tues- 
day, it was resolved to invite quotations from leading manu- 
facturers for 10,000 high voltage lamps, in order to the inaugu- 
ration of the contemplated changes throughout the low ten- 
sion system from a voltage of 115 to one of 230. It was further 
agreed to obtain the opinion of the consulting engineer, Prof. Ken- 
nedy—arrived at after practical tests—so that the very best lamp in 
the market should be procured. 


Glasgow Tramear Lighting.—Owing to the liquidation 
of Froggatt’s Electric Lighting Company, Limited, the Corporation 
has had to revert to oil for lighting its tramcars for the present 


Halstead.—The Council is considering a plan for the 
introduction of electricity in place of gas. 


Hanley.—The Council resolved upon reductiun in the 
charge per unit on ‘l'uesday. Churches, chapels, &c., will be lighted at 
4d. per unit. 


India.—An Indian exchange says that Mr. A. B. Simpson, 
of the Oriental Electric Light Company, has arrived in Madras to 
carry out the lighting by electricity of Government House, Guindy, 
and the Banqueting Hall. The company has already put up exten- 
sive works in Hyderabad and Bhopal, while a branch has been estab- 
lished at Bangalore for the purpose of lighting the British Residency, 
the Cubbon Park, the principal public offices, and several private 
houses and places of business. The company proposes to establish in 
Madras and Otacamund. 


Ipswich.—The Council, acting upon a recommendation of 
the Electric Lighting Committee, expressed on Monday last the 
opinion that the town should take up the electric lighting question 
itself, and prevent the intervention of a company. The applica- 
tion of the County of London and Brush Company is therefore to be 
opposed. Further inquiries are being instituted regarding cost, &c. 


Keighley.—For the annual conversaziones at the Keighley 
Institute last week, the premises were electrically lighted, the instal- 
lation being laid down by Messrs. Eugene Conrady & Co. It con- 
sisted of an 8-H.P. gas engine and dynamo supplying current to 200 
8-C.P. lamps. 


London, E.C.—The secretary and manager of the City 
of London Electric Lighting Company, writing to the City Press, 
says: “I am directed by my board to point out that the charge by the 
City of London Electric Lighting Company for lighting the streets 
by electricity is only £26 per lamp per annum, which figures work 
out to barely 3d. per Board of Trade unit, instead of the 5d. obtained 
by the more fortunate Vestry of St. Pancras.” 

After a discussion at the last meeting of the Commission 
of Sewers on Tuesday, it was resolved to circulate among the 
members copies of the contracts between the Commissioners 
and the City of London Electric Lighting Company for the electric 
lighting of the City. 


London, S.W.— The headquarters of the London 
Scottish Rifle Volunteers at James Street, Buckingham Gate, 8.W., 
have been temporarily fitted up for electric lighting by Messrs. 
Lovelock, Seabourne & Lee, of Jeffrey's Square, E.C. The light was 
turned on last night on the occasion of an “ At Home.” 


London.—A Daily Telegraph correspondent, complaining 
of the lighting of Trafalgar Square, recommends arc lighting as a 
means of bettering it. 

It is aot to light St. Alban’s Church, Holborn, electrically, at 
a cost of £500. 


_ Long Eaton.—The electric light has been introduced 
into the Harrington Lace Factory at Long Eaton. Messrs. Holmes 
and Co. have put down an engine of 70 H.P. anda dynamo. 


Municipal Electric Lighting.—We cull the following 
from the Parish Councillor :—“In res: to the choice of their 
illuminant, the parishioners of Witton Gilbert are only following a 
course which some of our great municipalities are gradually finding 
to be a very profitable business. The latest returns of the Board of 
Trade in regard to large electric light undertakings by 20 important 
towns show that in the majority of cases very considerable profits 
accrue to the ratepayers, while in only two cases has any loss ensued, 
and that a very insigni t one, on the first year’s working.” 


Neston.—In reply to circular sent out by the Sub- 
Committee, 78 ratepayers declare in favour of electric lighting, 26 
against, and six neutral; 67 to take the light into their 
premises, if installed. The question has been postponed. 


Newington, S.E.—The Newington and Walworth Rate- 
payers’ Association is to petition the Board of Trade in opposition to 
the application being made by the Newington Vestry for a provi- 
sional electric lighting order. 


Perth.—The Police Commission has appointed a com- 
mittee to consider how the water-power in their control could be best 
utilised with a view to the electric lighting of the Corporation 
buildings. 

Plymouth,—The Plymouth Town Council, at a meeting 
on Monday, considered a report from the Electricity Sub-Committee, 
recommending that the Council should itself put in force the powers 
it has obtained for supplying electricity within the borough; that 
the central station should be on the shores of the Cattewater ; that it 
should be so designed that the waste heat from the destructor may 
be utilised, if hereafter found desirable or feasible ; and that electri- 
city for traction purposes should be supplied from the same station. 
It was also recommended that an engineer should be appointed at a 
salary of £300 per annum, rising by four equal increments to £400 
perannum. An amendment to refer the report back to the Committee 
was defeated by 26 to 12, and the Committee’s recommendations werc 
adopted. It wasalso decided that immediately upon his appointment, 
the electrical engineer, unfettered, except in so far as the above re- 
commendations are concerned, should be instructed to prepare a 
scheme for supplying electricity for power and lighting, with a view 
to the same being submitted to the Council, and subsequently to the 
Local Government Board for approval, and for the sanction of the 
last-named body to the necessary loan for carrying out the scheme, if 
the Council should approve thereof. Our readers will remember the 
report of Dr. Fleming, which appeared in our issue of October 18th, 
1895. 


Shoreditch.—The Vestry has decided, on the recommen- 
dation of the Electric Lighting Committee, to enter into a contract 
with the London, Walthamstow, and Epping Forest Railway Com- 
pany to supply them with electricity of a minimum amount of 
300,000 B.T. units per anoum, at 14d. per unit, for lighting the com- 
pany’s stations and tuunels. It is stated that about 420,0L0 units will 
ve required. This the company will take purely as a day load, and 
will provide the necessary accumulators and all the subsidiary 
apparatus to ensble them to supply themselves over the hours of 
heavy load, so that no extra plant would be required by the Vestry. 
‘he engineers estimate that the expense of running the machiaoery 
for this quantity of electricity would only amount to about 
£50 per annum. The supply will not be wanted for about two 
years. 


Stafford.—The Electricity Committee has decided to 
modify the charges for electricity, with a view to popularising the 
light. 


St. Pancras.—In response to an application, the Council 
has decided to supply current for lighting a church at 3d. per unit 
iastead of 5d. 

The head station in Pratt Street, and the other sub-stations, are to 
be connected telephonically. 


Swansea.—During the past few weeks the South Wales 
press has been devoting a great deal of space to the agitation regarding 
the Council’s “triple scheme” for electric lighting, dust destruction, 
and electric tramways e-> by the Corporation consulting engi- 
neer, Mr. E. Manville. Before taking active steps regarding the 
scheme, the Council had promised to refer it to a ratepayers’ meeting. 
That meeting was held, and the ratepayers voted in favour of the 
whole scheme being referred to an “ independent expert.” The Cor- 
poration subsequently held a special meeting to discuss the proposal, 
and on Monday decided to ask Mr. W. H. Preece to examine 
and report thoroughly on Mr. Manville’s plans for a fee of 100 


guineas. 

The Local Government Board inquiry into the application of the 
Corporation to borrow £60,000 for the scheme, is to be held on 
January 22nd. 


Switzerland.—A company has lately been formed, with a 
capital of £20,000, to be known as the Socicté Anonyme de 1’Usine 
des Clées, to establish a central station at Clées 
(Vaud). Water-power is to be utilised. Plans have been prepared 
for the electric lighting of the town of Lausanne. It has been 
decided to light the principal thoroughfares of Geneva by 
electricity. 

Taunton.—The Electric Lighting Committee recently 
informed the Council that an application had been made to the 
Board of Trade for an extension of the time allowed for placing all 
the mains underground, but they had declined to grant such exten- 
sion, and said the overhead wire should be removed. The committee 
had, therefore, resolved to proceed with the work of laying the cables 
and removing the wires. 


Walsall.—Up to December 31st there were forty con- 
sumers, but seven applications have been received since. An addi- 
tional transformer is to be purchased for £600. It was explained 
that this transformer is to be placed in the centre of the town “in 
consequence of the increasing P moor there.” 
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Watford.—The District Council being of the opinion 


_ that it is time to take steps regarding electric lighting, has appointed 


a committee to consider and report whether it would be wise for the 
Council to take the work in hand, or to let a company come in. 


Westminster,—For some time the Joint Works and 
Sanitary Committee of Westminster Vestry have had under con- 


_sideration reports made by the surveyor on the possibility of utilising 


the house refuse as fuel for the generation of electricity for street 
lighting purposes. They have appointed a sub-committee to go into 
the matter. Mr. Horn has given notice of the following amendment: 
“That the question of the establishment of an electric lighting 
station for street lighting, in conjunction with a destructor for burn- 
ing house refuse, be adjourned for six months.” 


Whitehaven,—At the last Council meeting, Councillor 


Musgrave stated that during the month of November it was reported 


there were 31 faults in the public lighting of the town. In 
December there had been 28 faults, and he was in a ition to say 
these occurred in 19 separate and distinct places. Messrs. Siemens 
had undertaken to provide a substitute cable for relaying the faulty 


‘portions at Bransty, Oakbank, Corkickle and George Street. Dr. 


Hopkinson considered this should be a satisfactory cable. ‘The com- 
mittce did not feel in a position to say one thing or another about it, 
but they all saw it was a much superior article than had been pro- 


vided in the past, and they hoped it would be adequate for all - 


poses. Messrs. Siemens Brothers had commenced to relay that cable; 
they had actually completed laying the cable on the Bransty side of 
the town, and so far it was working satisfactorily. They were at 
present engaged in relaying the George Street section, and when this 
was done, they proposed to pass on to Corkickle, and thence to Oak- 
bank, and the committee were in hopes the new cable would give 
every satisfaction to these portions of the borough. 


Wigan.—Alderman Holmes recently reported what had 
been done by his Committee with regard to providing the electric 
light for the town,and urged that no time should be lost in order to 
get the new light supplied next winter. 


Witton Gilbert.—The streets of this township were 
lighted by electricity on 4th inst., the inauguration ceremony being 
followed by the usual festivities. The installation was carried out 
by the Corlett Electrical Engineering Company, Limited, a Ruston- 
Proctor engine and a Crompton dynamo supplying current to about 
180 16-C.P. lamps 


Woking.—The Council has accepted a tender for oil 
lighting for St. Johu’s, the charge for maintenance being £2 10s. per 
lamp per annum, against £4 1s. 6d. tendered by Messrs. New and 
Mayne for maintaining electric lamps. The capital outlay for elec- 
tricity was stated as £121, annual expense, £161; for oil, capital 
outlay, £133, annual expense, £100. 


Worcester.—At the last Council meeting the Electricity 
Committee reported that an action had been commenced against the 
Council by Messrs. T. C. and W. H. Quarrell and T. White, claiming 
damages and an injunction with regard to Powick Weir, and that the 
Committee were taking steps to defend the Council’s interests. 


TELEGRAPH AND TELEPHONE NOTES. 


Austialian Opinion on Mr. Chamberlain’s Action 
regarding the Pacific Cable.—We reproduce the following from 
the Sydney Daily Telegraph, November 21st, 1895, a copy of which 
has just come to hand :—‘ Mr. Chamberlain, who went to the Colonial 
Office a few months ago with the avowed intention of imparting a 
new and brisker tone to its policy, has made a striking beginning 
with the Pacific cable. This is one of those schemes which generally 
endure in the position ascribed to Mahomet’s coffin. The advisable- 
nese—even the urgency—of them is admitted, the practicability of 
them substantially proved; but, like fcderation, they do not reach 
the stage of actuality, because there is no sudden emergency or 
keenly-felt necessity to force them to it. This particular matter, 
however, has been assiduously kept before the Imperial Government. 
The Canadian Conference made representations about it, and the 
Colonial Governments concerned—those of New South Wales, 
Victoria, Queensland, and New Zealand—have for some time been 
urging the Government to appoint the commission of inquiry which 
is now to be brought into existence. It is scarcely fair, perhaps, to 
suggest that Mr. Chamberlain has recognised in the Pacific cable a 
means of winning one of the victories of peace and perpetuating 
the memory of his administration. What is apparent is, that 
he has acted decisively in the affair. The Government have 
decided that the cable shall be laid, and that a com- 
mission representing Great Britain and the colonies inte- 
rested shall be appointed to report on the entire question. The 
importance of this step to Australia is far greater, perhaps, than 
is generally known. From the strategical point of view, a cable 
which put an electric girdle round England, Canada and Australia 
would be immensely valuable if the mother country was involved in 
war, especially if, as Mr. Chamberlain insists, the cable only touches 


British territory. This latter condition, which the Canadian Govern- 
ment also have consistently stipulated for, promised at one time to 
develop a difficulty which could have been averted if the line had 
touched Hawaii. In the meantime, however, Hawaii has come more 
directly under the control of the United States, and to that extent 
made the connection inadvisable; and it has been ascertained that 
a land link can be made at Fanning Island. That will involve an 
uninterrupted stretch of cable between the island and Canada, 
which, if made, will be the longest in existence; but the opinion 
of experts is that the line can be safely laid on the route. The com- 
mercial aspect of the new cable is likely to be more carefully calcu- 
lated, no doubt, than the advantages that might accrue in the event 
of war breaking out. So far as an estimate can be made now, the 
Pacific line would greatly reduce the cost of cabling, probably to the 
extent of 1s. 3d. per word. That, or even a smaller reduction, would 
be an immense consideration, of course, to the commercial community, 
and to everyone who uses the cable. Again, the agreement by which 
the subsidy of £32,000 is annually paid to the owners of the present 
line will expire in four years, and it might be—we do not say that it 
should or should not be—that the Australian Governments would 
decide to renew it, if at all, for only a short period, with a view to 
either adding the subsidy to the Pacific line, or saving it. On all 
grounds the Pacific cable is desirable. The present service is efficient, 
no doubt, but this one would have a national, as well as a commer- 
cial and convenient value. It would not run through foreign coun- 
tries, and, therefore, would be virtually safe from hostile interference 
of any sort, and it would impart an amount of competition likely to 
be beneficial. As to its practicability, there is evidence of that as 
ample as can be obtained until a systematic survey has been made, 
and a Canadian syndicate have alrcady undertaken to lay the cable 
and maintain it for three years for £1,500,000. If Mr. Chamberlain 
can see or help the project to completion, he will have earned the 
fame he is doubtless counting on as the Minister who conferred a 
very great boon on the colonies in particular, and the empire in 
general.” 

Bedford Telephones.—The National Telephone Com- 


pany are opening an exchange at Bedford, and the Post Office tru: k 
wires will also be available. , 


Recent Interruptions in Cables on the West Coast 
Route to South Africa.—The following is a list of the interrup- 
tions to above cables, which have occurred during this week :— 


Interrupted, Section. Repaired. 
13/1/96 Sierra Leone-Accra ... 15/1/96 
14/1/96 Sierra Leone-Bathurst wee | 14/1/96 
14/1/96 Sierra Leone-Konakry vee 
15/1/96 St. Thomé-Loanda ... 


These are unfortunately timed, considering the present interest 
attaching to news from the Gold Coast and from the Cape. 

We believe that three cable repairiog ships, the Electra, the Amber, 
and the Sir John Pender, are at present lying in the West India Dock 
in London. These vessels belong to the Eastern Telegraph Company, 
which is very largely interested in the South African cables, owning 
as they do almost all the shares of the Eastern and South African 
Telegraph Company. It seems astonishing that these vessels are 
not now available for immediate use in the localities above indicated. 


South American Cable.——We understand that a cable 
is to be laid between Valparaiso and Pinta Arenas. 


The American Pacific Cable Scheme.—According to 
an American exchange, one of the largest shareholders in the new 
Pacific Cable Company divulges the following details regarding the 
company’s plans:—The Government of Hawaii has granted to 
Col. Spaulding, a well-known planter of the Hawaiian Island, a con- 
cession for a cable to the United States, with a subsidy of $40,C00 a 
year. Col. Spaulding came to New York for the purpose of forming 
a company to lay the cable, but a subsidy of $40,000 a year is cer- 
tainly inadequate to pay the interest on the outlay and expense for 
maintenance, which it is estimated will be about $300,000 a year. In 
the last Congress a Bill was introduced and passed by the Senate, 
authorising the President to contract for a cable to the Hawaiian 
Islands at a cost not to exceed $3,000,000. The Bill failed in the 
House, where it was thought that a corporation would be a better 
agency for securing a cable, because for commercial and general pur- 

Government ownership and general management are not desi- 
rable. Col. Spaulding’s idea is to apply to the Government of the 
United States for a sufficient subsidy to warrant the laying of the 
cable and for its maintenance. As the enterprise is of great public 
and commercial importance, several prominent gentlemen have 
agreed to co-operate with Col. Spaulding and to furnish the money 
required, provided the subsidy is secured. Their object, however, is 
not to make any money out of the enterprise, and hence, in the Bill 
which will be presented to Congress, provision is made that the 
United States Government may at any time release itself from the 
subsidy by taking the cable from the company at the actual cost of 
construction. In other words, the object of these gentlemen is to 
secure to the United States the advantages of cable communication 
with the Hawaiian Islands, in the hope that the cable at some future 
time may be extended to Australia and China, with which countries 
the States have large and growing commercial relations. 


(Continued on page 88.) 
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THE COVENTRY ELECTRIC TRAMWAY 
SYSTEM. 


THE system of electric traction which has been recently 
completed at Coventry by the General Traction Company, 
affords an interesting instance of the latest methods of cross 
wire suspension. 

It is difficult to visit the town of Coventry and be un- 
affected by its many charms. We would fain speak of them, 
but they have been so eloquently — in some contempo- 
raries, that there is very little left to describe except the 
tramway system. 

It must not be understood that cross wire suspension is 
employed throughout the system ; indeed, there is an amount 
of variation in the method of holding the overhead con- 
ductor which is distinctly interesting. 

The tramway system commences outside the railway 
station, and extends to Bedworth, a distance of six miles, 
the depot and generating station being somewhere about 
midway. 

Cross SUSPENSION. 


As one emerges from the railway station one immediately 
perceives the weakest feature of the span wire system, in that 
a wide thoroughfare necessitates a line of posts on each side 
of the road. We shall not go so far as to say that they con- 


Dovuste Arm BRacKET IN BRoapGATE. 


stitute a serious objection, but it is obvious that one row of 
posts is better than two. Still the line work is exceedingly 
neat, and this, combined with the unobtrusive character of 
the poles, would render criticism difficult. It will be seen 
from one of the illustrations that the aspect of the street is 
very little impaired by the double row of line supports. 
Turning the corner of this thoroughfare, one encounters 
what proves to be the best of the line. The locality 
hereabouts is known as Greyfriars Green, and the track run- 
ning close alongside the Green permits of the substitution of 
the span wire by ornamental side arm brackets. We 
; to secure views of this section, which 
will serve to show the character of the line, and this 
illustration, it may be mentioned, takes some cogni- 
sance of the three famous spires of Coventry. The 
Staying of the wire at the corner of the station road 
and Greyfriars Green is done on the usual American plan. 
The track is a single one throughout, but is noteworthy from 
the number of turnouts, there being somewhere about 27 


in the complete length of line. Returning to the overhead 
work, after leaving Greyfriars Green, the tramway passes 
through narrow streets, and here the overhead wire is sup- 
ported by span wires fixed to the walls of the houses by 
means of rosettes. To prevent vibration, as well as to guard 
against leakage of current, these rosettes are cushioned with 
india-rubber pads. The overhead wires are less evident 
where they are attached to the houses than when 
either cross suspension or side arm brackets are em- 
ployed. Considering the number of houses to which 
rosettes are attached, the tramway company have not 
met with any great difficulty in securing permission to 
attach wires to the walls. True, one or two strenuously 
opposed the intention of the company to make use of the 
houses, but when it became a choice between a rosette and a 
se in front of the house, the question was soon solved in 
avour of the rosette. One shilling per annum is paid b 

the company for each rosette attached to buildings, an 


SwITCHBOARD AT THE GENERATING SraTION. 


while this may’not mean a great source of income to the 
owner of buildings, the tramway company have to consider 
the annual rent of , all the,rosettes. It,is noticeable that the 
rosettes used ‘are not of the elaborate and ornate design so 
frequently found in Continental systems. A good example 
of double arm bracket is to be seen in Broadgate, the 
standard being used to carry street lamps as well as the con- 
ductor. For some little distance beyond Broadgate the cross 
suspension method is reverted to and continued withouta break 
to the end of the system. It should be mentioned, however, 
that the outskirts of the town are reached before the double 
line of poles become again necessary, and though there are 
a good many in a mile of road, they are not so objectionable 
as one might expect. The authorities of one parish through 
which the line passes insisted that the columns should be 
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Bonpina OPERATIONS. 
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placed in the hedges on each side of the road, and 
the result is such a distinct improvement that all the 
other parishes are regretting they did not insist on the 
same arrangement. Naturally there has been a good 
deal of opposition manifested towards the electric traction 
scheme in Coventry, especially against the posts, but com- 
parison between the ordinary telegraph poles, which for some 
reason or other abound in Coventry, at the tramway poles, 
is interesting. The heaviest column used on the electric line, 


by Messrs. J. & A. M. Anderson, of Victoria Street. For con- 
siderable distances the trolley wire is double, which permits 
— running when passing from the turn outs into the 
ine. 

THE TRACK. 


As we have already mentioned, the track consists of a 
single line throughout, and is of narrow gauge, being 
3 feet 6 inches. The rails, of somewhat heavy type, have 


A PortTIon oF THE LINE wiITH Span WIBE. 


curiously enough, happens to be within a few feet of a fair 
— of a telegraph pole, and our illustration of these is 
tinctly favourable to the tramway post. 


THE OVERHEAD CONDUCTOR. 


The line is divided into half-mile sections, that is, by 
means of switch boxes placed in the base of the standards 
every half mile, each section of the line can be disconnected 


been relaid throughout, and are double bonded with Chicago 
bonds. It might be mentioned here, that the electric line is 
really an extension of a steam tramway system, which ceased 
operations some time ago, the solatebbar being sold to the. 
present tramway company. We learnt from inquiries that 
the tram system in those days was very poorly patronised, 
not so much because there were no passengers, but because 
the service was so poor and unpunctual as to be quite unre- 
liable. That there is a demand for such a service is quite 


S.B. 


cs, Car shed. s 8B, Station bus-bars. 
ARRANGEMENT OF FEEDERS, SECTION INSULATORS AND TROLLEY WIRES. 


from the rest of the system. There is nothing very unusual 
inthe form of switch employed for this purpose, but the 
general arrangement will be seen from the drawings. To 
facilitate the location of the line switches, each post contain- 
ing one is painted white in the middle, and on an ordinarily 

k night there would be no difficulty in distinguishing it. 

As is usual in so long a system, feeders are employed, and 
outside the town they are carried on the side posts, but are 
Placed underground in the streets. The feeders underground 
are lead covered armoured cable, made by the Fowler-Waring 
Company. The trolley wire itself is of hard-drawn copper 
Wire, supported for the most part by Autna insulators supplied 


evident from what we saw on the occasion of our visit. The 

traffic was at no time particularly large, but it was a steady 

one, and during some periods of the day was distinctly 
ood 


The line is not by any means an easy one; there are prac- 
tically only two or three sharp curves, but there are some 
heavy = the worst being 1 in 16. It isa line that 
would be difficult to work by horses, except at great expense. 
In its extended form, the system will no doubt serve as a 
local railway to the outlying districts of Coventry, with the 
important difference, however, that the service will be a 
frequent one. 
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Tue Rowuine Stock. 


When the system is fully equipped with rolling stock for 
the complete Length of line there will be 10 cars. Four of 
these have been specially built by the Brush Electrical 
Engineering Company as motor cars, while the remain- 
ing six were formerly used on the steam line, and are being 
converted into electric cars. The new cars, though somewhat 
short, are handsome vehicles. They are slightly over 20 feet 
in length, but have a somewhat small wheel base of 6 feet. 
In all cases the Peckham cantilever truck is used. Following 
the usual practice, two motors are employed on each car, as 
will be seen on referring to the illustration of the motor 
truck. The motors are of the four-pole Westinghouse type, 
supported on the truck by means of parallel side bars, and 
capable of developing 25 H.P. They are adequately pro- 
tected from mechanical injury by casing, and are readily in- 
spected through a trap door in the floor of the car. Single 
reduction spur gear is employed, the gear being of cut steel, 
and working in oil. 

It would seem that 
nowadays electric 

car would be complete ae 

which was not provided a 

with a_ series-parallel 
method of control, and 
at Coventry the West- 
inghouse series-parallel 
controller is used. 
There is one at each 
end of the car, which 
is provided as usual 
with a loose handle. 
On each platform of 
the car is also a hand 
brake and foot gong. 
The lighting of the 
cars is, perhaps, one of 
the most agreeable 
features of the system. 
The interior of the 
cars is supplied with 
four 16-C.P. incandes- 
cent lamps, while the 
outside is lighted by 
means of four lamps. 
With such a number 
the lighting effect is 
most brilliant. Cur- 
rent for these is taken 
from the trolley wire, 
the lamps being arranged 
five in series. The 
fluctuations in the light 
are exceedingly slight ; 
indeed, it would be 
most difficult to note 
any alteration. 


Tue TROLLEY. 


The trolley used is of 
the usual under-running 
type, the current being 
collected by the 
trolley wheel. The 
mode of suspend- 
ing the ~~ wire 

ows of an almost rigid trolle le, which varies 
exceedingly little from the pane Tf the track. It 
has, of course, great flexibility as regards vertical move- 
ment, this motion being given by side springs. The 
trolley pole is insulated, and to prevent any leakage of 
current the side springs are wrapped in insulating material, 
and afterwards coated with some insulating compound. In 
spite of the numerous turn outs, the trolley gives exceedingly 
little trouble, indeed, requires scarcely any attention. We 
noted a somewhat curious incident on making a journey on 
this line ; that was the number of stops which were made in 
accordance with Board of Trade rules. Directly we came to 
the pe of an incline, no matter how slight, the car was 


stopped, and the man, after murmuring “ Board of Trade,” 
much after the fashion of a short prayer, would proceed on 


Enp View or Caz on GREYFRIARS GREEN. 


his journey. It is well known that the Board of Trade have 

e provision on railways for the stopping of trains at the 
top and at the bottom of steep inclines, but it seems to us 
to be a new proceeding on a tramway system. 

The car drivers of the electric cars have been for the most 

rt employed on the steam cars. Considering the difference 
in the method of working they appear to perform their 
duties fairly efficiently, with perhaps a little disregard occa- 
sionally of what wasted energy means. 

The car sheds and generating plant are about half way 
down the line. There is nothing of note ebout the buildings ; 
they are not very extensive, the sheds probably accommo- 
dating about 16 cars. Besides serving as a depét for cars, 
however, they seem to be at present used as workshops, for 
we noticed that the alterations to the old steam cars were 
being effected here. The lighting of this portion of the 
building is done by means of inverted arcs. 

Tue Depot. 

Passing from the car sheds to the generating machinery, we 
encounter the steam 
raising plant, which 

a is arranged on a 

om lower level than the 

engine room. Two Bab- 
cock & Wilcox boilers 
are used, each of which 
is capable of develop- 
ing 100 H.P. hese 
boilers are fed by 
Babcock-Wilcox auto- 
matic stokers. Feed 
water is obtained from 
an adjacent canal. 
Power for driving the 
stokers is obtained from 
a Sturtevant vertical 
engine in, the engine 
room. The generating 
plant is in a room, half 
of which is a work- 
shop provided with 
machine tools, and the 
other half occupied by 
the electrical plant. The 
generating machinery 
consists of two Westing- 
house railway genera- 
tors, driven by horizon- 
tal engines. One of 
the illustrations affords 
some idea of the de- 
sign and arrangement 
of the plant. The en- 
ines have been built 
Browett and 
Lindley, their most con- 
— feature being 

e two heavy fly-wheels 
on each side of the 
crank-shaft, rendered 
necessary by the fluctua- 
tions in the demand for 
energy. The engines 
are 
single cylinder type, 
the being 13 
inches in diameter, 
with a 13-inch stroke. They run at 240 revolutions 
per minute, and will indicate 120 H.P. each. An 
automatic governor is fitted on each engine, which is 
“= close in its action. An illustration of this engine 
will show its comparative simplicity and heavy design. 

The dynamos, which are driven by means of leather belt- 
ing, have each an output of 100 kw. They are of the 
Westinghouse four-pole type, and are somewhat over com- 
pounded. The armatures are ironclad, and built up of heavy 
copper bars, the core being of special laminated steel, similar 
to the pole pieces. Carbon brushes are used, and as the brush 
holders are fixed on a ring provided with handles, the simul- 
taneous adjastment of the brushes is rendered easy. Six 
pilot lamps are placed on the top of each generator, and serve 
to indicate the condition of the line. 
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In a corner of the engine room is a an feed water 
heater, through which the exhaust steam passes on its way to the 
atmosphere. The whole of the piping is lagged with magnesia 
— supplied by the Washington Chemical Company, of 
Durham. 

A small Immisch dynamo, driven by a Sturtevant engine, 
provides for the lighting of the station and the car sheds. 

There are various machine tools in the station which 
are utilised for repairs. The most noticeable feature of 
the station is the switchboard, which is one of the most 
elegant we have seen for a long time. The base itself is of 
white marble, divided into four panels, on which the various 
switching gear is arranged. Needless to relate, there is the 
board set apart for instruments designed to make tests in 
accordance with the Board of Trade regulations. As at Bristol, 
there has been no difficulty in complying with what our Ameri- 
can friends term cast-iron regulations. The right hand panel 


Board of Trade official had inspected the other portion, 
which was omy to take place immediately, the regular 
ane would be commenced on the complete length of 
ne. 

The tramway mp speak most hopefully of the 
prospects, and, from our slight experience, we do not think 
they over-rate the possibilities of the line. We shall certainly 
watch with interest the progress of this system, especially as 
regards cost of working. 

The line has been equipped throughout by the General 
Traction Company, under the personal supervision of Mr. 
Graff Baker and Mr. Winslow. We are indebted to both 
these gentlemen for the facilities which they gave us in 
describing the system, and we are specially obliged to Mr. 
Pritt, who, as the representative of the General Traction 
Company, is superintending the working of the line, for the 
assistance he gave us when inspecting it. 


Sipz Arm BrRackETs ON GREYFRIARS GREEN. 


of the board contains the generator switches as well as two auto- 
matic circuit breakers for feeders. The two left hand panels 
are for the feeders, and on these are feeder switches, ampere- 
meters, and automatic circuit breakers, the latter being pro- 
vided with carbon contacts. Although the Westinghouse cir- 
cuit breaker is much simpler in appearance than the General 
Electric type in use at Bristol, the latter is, perhaps, to be pre- 
ferred for some reasons, the principal one being that when it 
comes into action, and cuts out the circuit, the noise made is 
sufficient to indicate the fact. The Westinghouse circuit 
breaker comes out much more quietly, and one would need 
to be fairly near to know when it occurs. At Coventry, 
however, any disturbance in the circuit would be immedi- 
ately shown in the pilot lamps placed on the generators. It 
might be mentioned that there is no difficulty in keeping well 
within the Board of Trade regulations. 
GENERAL. 


When we visited the line a few days ago, only half of the 
system had been opened for regular traffic, but as soon as the 


THE PROPER CARE OF MACHINERY. 


A DECISION of some importance has just been given in 
favour of the Abendroth and Root Boiler Manufacturin 

Company, of New York, whose account for boilers remain 

unpaid by the Philadelphia Edison Electric Light Company. 
The latter sued the boiler. makers for a sum of $34,000, 
alleged to have been expended in repairs of boilers at a too 
early date after ay, nang started work. From the evidence, 
as digested by our New York contemporary, the Zlectrical 
Engineer, not only were the makers of the boilers able to 
show that they had used good material, and that in one item, 


bolts, certain special bolts of rivet iron broke exactly as did _ 


the bolts in the boiler; but they also showed that the water 
used in the boilers came from a sewage-polluted well, con- 
tained 34 grains of solids to the U.S. gallon (8} lbs., or 
equal to 41 grains per imperial gallon), of which 34 grains 
was sulphate of lime, and moreover, large amounts of catechu 
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were used as a “cure,” with caustic soda of such strength, 
that the drippings from the tank containing the solution 
took the wool off horses passing beneath it. And generall 

it was shown that so much scale collected, and there was suc 

oozing of the chemicals at the various joints, that many 
tubes were burned out, and further, forced draught of 3 to 
4 inches water gauge was used to drive the boilers to an 
undue extent, such that the steam formed in the tubes was 
8o great, as to blow out the water at both ends, in place of 
at the upper end only. Hence the > of the proper 
circulation, and the formation of water hammer and broken 
bolts. The duty of the boilers was exceeded to the extent 
of 100 per cent. It was also urged that the attendants 
were unskilled, and generally it appears to have been 
shown that the running of this Edison station was 
such as to amaze the Court itself, let alone English- 
men, and the Edison Company lost their suit, and the 
boiler company gained their counter-suit for balance of 


condensing water, the engineer meditatively scratched his 
head, and said, “I dunno’ which way the sewer runs here,” 
evidently going for the recognised source of water; and at 
Warrington it was usual for pumping stations to be put 
down by the Mersey, which there carried the sewage of all 
South-East Lancashire, in order to secure boiler feed of 
proved excellence. The trouble to guard against is excess of 
insoluble salts and too great concentration of soluble salts, 
which is a complaint, perhaps, of greater frequency than 
often suspected. 


THE CONDUCTIVITIES OF ALLOYS. 


TxHosE who are interested in this subject should make a 
point of procuring a copy of the Bulletin de la Société 
da’ Encouragement pour I Industrie Nationale (1895, pp. 384— 


Covantry TRamways.—Cak On Lins. 


account unpaid, a decision which emphasises the duty of 
steam users towards their plant, if they are to hold con- 
tractors responsible for its working during any length of 
time. There is, we know, a great tendency on the part of 
purchasers of plant to expect it to stand all sorts of ill usage, 
and to call on manufacturers to make good defects even when 
plant is worked in defiance of the plainest rules. This ought 
not to be so. Common honesty calls for as careful use of 
machinery, while still not out of the hands of the contractor, 
as when taken over. 

As regards the quality of the water used, we might add 
that sulphate of lime can usually be removed, or rather 
changed into sulphate of soda before it enters the boiler, and 
this ought tobe done. Sewage is not usually particularly 
harmful to boilers. In the town of Oldham it is the cus- 
tom to take the feed water directly out of the sewers, and 
on one occasion, when inquiring as to the source of feed and 


387). It contains a précis of papers by Calvert, Matthiessen, 

Lodge, Roberts-Austen, and Kamensky, and thus collects their 

results in a handy intelligible form. The author is H. Le 

— who is facile princeps in metallurgical research in 
rance. 

The English scientists named above have measured the 
electrical conductivities of alloys of various compositions, 
and from the variation in the conductivity we can draw, 
says Le Chatelier, conclusions as to the chemical constitu- 
tions of the alloys. For there are three simple hypotheses 
which can be made as to the latter, namely :—1. The alloy 
is formed by the juxtaposition of crystals of the different 
constituent metals. 2. The alloy consists of the above, with, 
in addition, crystals of certain definite combinations of the 
constituent metals. 3. The alloy consists of a homogeneous 
mixture of the constituent metals, 

In the first case, the conductivity should be equal to the 
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sum of the conductivities of the constituent metals, each 
taken separately, in such quantity as is present in the alloy. 
In other words, if we express the composition of an alloy of 
two metals by the volume of one of them contained in 100 
volumes of it, the curve showing the conductivity of the 
alloy should be the straight line joining the conductivities of 
the two pure metals. In the second case, the curve of con- 
ductivity should be a broken line composed of two segments 
uniting the conductivity of each of the pure metals to that 
of their definite combination. In the third place, the curve 
of conductivity should be a continuous curve, passing through 
the conductivities of the two metals. 

Matthiessen’s researches show that the first hypothesis is 
realised in certain cases, ¢.7., in alloys of the following metals 
taken in pairs, viz., lead, tin, cadmium and zinc. But in 
the case of most alloys, the curves of conductivity present 
an ap nce which could not be foreseen @ priori, and 
which has not hitherto been explained. The curve starting 


Coventry TramMways.—A COMPARISON BETWEEN TELEGBAPH 
AND Tsamway Pores. 


from one, or both, of the pure metals, drops with great 
rapidity ; a very slight admixture (even if the second metal 
is a conductor) suffices to reduce the conductivity 
greatly. 

_ Lastly, there are cases in which the curves of conductivity 
indicate the existence of definite combinations. But here a 
common error must be pointed out. It is usually assumed 
that if the composition of an alloy be continuously raised, 
and if at a certain point the properties of an alloy exhibit a 
certain discontinuity, this point must correspond to a definite 
combination. This proposition is not correct, according to 
Le Chatelier. It is only its reciprocal that is true. Passage 
through a point of definite combination is certainly one cause 
of such discontinuity ; but it is not the only one, similar 
effects are produced by passage through a minimum point of 
fusion, This error has introduced great confusion into the 
study of alloys. The researches of Matthiessen, Lodge, and 
Kamensky clearly indicate, by a maximum of conductivity, 
the existence of the following definite combinations, namely, 
Sn Cu;, Sn, Au, Ag, Cu, Sb Ca, and it seems probable that 
by studying the curves of conductivity more light may be 
thrown upon this obscure subject of the alloys. 


PHASES OF POLYPHASE CURRENTS. 


In reviewing a recent work on “ Polyphase Motors,” we had 
occasion to point out that no satisfactory practicable method 
for converting single-phase currents into polyphase had yet 
been devised. In this view we are corroborated by Prof. 
Fessenden, who points out the fact that splitting a single- 
phase current into two or more different phases is necessarily 
attended by serious losses. 

These losses might be in some cases overlooked ; but there 
is another difficulty attending all methods hitherto proposed, 
one of much greater importance, and that is, the impossi- 
bility of maintaining any given phase difference under vary- 
ing conditions of load. 

If we take the method often used for starting single-phase 
motors, employing a capacity and an inductance to split the 
single-phase into two, the capacity and inductance must be 


Coventay Tramways.—Dearaits or Switch Boxgs. 


both carefully calculated for a given current and pressure to 
produce a 90° difference of phase, cr what is commonly 
known as two-phase currents. But if the current or pres- 
sure, or both, varies beyond a small limit, this phase differ- 
ence changes, and the method is no longer effective, except for 
such starting purposes. A single-phase motor will start if the 
difference of phase is anywhere between 45° and 90°; but a 
two-phase motor demands a difference of phase not far from 
90° to give efficient results. 

Added to the foregoing, we have the objectionable compli- 
cation of the choker used as the inductance, the condenser 
used as the capacity, and a second winding on the motor, 
which in the case of the single-phase induction machine 
is idle and useless when the motor is at work. 

If we turn to M. Korda’s method, we find it first splits the 
single-phase into two, differing by 120°, a phase difference of 
little use; but by a third transformation Korda produces 


F, Feeder; t w, Trolley wires. 
Coventay Tramways.—Deraits or Switcm Poss. 


another current differing by 120° from the other two, thus 
splitting the single-phase into three of correct difference for 
the commonly known three-phase motors. We doubt very 
much if the phase differences can be maintained under 
varying conditions ; the fact that an adjustable inductance 
coil is used shows that our fears are not groundless, and a 
practical trial of the method has not been satisfactory. 

A somewhat similar method to that of Korda’s has been 
proposed by C. 8. a U.S.A., in what is called a 
“* phasing transformer.” e, however, have not yet heard 
of any practical results obtained from the device. 


7 
4 1 
| 
A 
C7 
SE 
d 4 
{ 


| 


82 THE ELECTRICAL REVIEW. 


[Vol. 38. No. 947, January 17, 1896. 


Another device claimed by the same engineer seems to us 
totally impracticable, as it means the use of a motor trans- 
former practically amounting to a combined single-phase 
motor and two-phase generator, but if we can run the single- 
phase motor, it is difficult to assign any reason for the 
attachment of a two-phase generator, and then the addition 
of a two-phase motor to do the real work ; this method may 
work in practice, but its excessive cost and complication are 
too evident. 

Knowing the widespread desire for motors to run on 
existing alternating circuits, and the dissatisfaction with 
motors now obtainable, we thought it worth while in- 
quiring into the possibilities of using polyphase motors on 
these circuits, but the difficulties we have enumerated seem to 
be greatly against their employment on ordinary town circuits, 
and we fear the polyphase motor cannot be applied unless 
some better phase-splitting devices than these can be devised. 

Let us look in other directions; take the first device and 
substitute for the choker, condenser, and extra motor wind- 
ing, a small accumulator and exciting dynamo, and we can 
use a common alternator as a synchronous motor. 

By another method we might rectify the single-phase cur- 
rent and use an ordinary continuous current dynamo as a 
motor. The rectifier, however, costs as much as the motor 
in most cases, and requires careful attention. 

Still another single-phase motor is made as an ordinary 
continuous current motor, with laminated field magnets, a 
commutator and brushes; this motor will start with the 
alternating current, and may be run as a single-phase induc- 
tion motor, but it is only practicable for small powers. 

These three proposals are, perhaps, the best that have been 
made for the use of single-phase alternating motors without 
any phase splitting gear, and they are not quite satisfactory. 
The synchronous motor has the drawback of requiring to run 
at constant speed under all loads, a sudden overload stopping 
it dead; the other two devices have other drawbacks besides 
those mentioned above. 

There is room for considerable improvement in alternating 
current motors, and the methods of operating them, espe- 
cially from single-phase circuits. From time to time we 
have glowing accounts of wonderful improvements in motors, 
transformers, and phase changing apparatus, and all the rest 
of the alternating current appliances; but when one makes 
a search for something really simple and of practical use for 
everyday work, with available supplies, the result of the 
inquiry is anything but satisfactory. 


THE TELEGRAPH SERVICE TO SOUTH 
AFRICA. 


In a leader published last week, we drew attention to the 
recent temporary suspension of all commercial and press 
telegrams to and from South Africa during a period of about 
five days, from December 30th to January 4th; and we also 
published an article from a contributor dealing with the 
same subject. 

In the former it was urged that the duplication of the 
Aden-Zanzibar section was badly needed, and that the 
Eastern and South African Telegraph Company could well 
afford the necessary expense. In the latter article the writer 
took a different view, and attributed the block, or failure of 
communication, commercially speaking, chiefly to the ineffi- 
ciency of the service on the West Coast of Africa cables. 

A contemporary last week also published an article pur- 
porting to give the true explanation of the block, but of 
which the real object was contained in the last paragraph, 
=. as follows 

“The existing cables have a great reserve of carryin 
capacity over all ordinary traffic, and no delay was caused ~ 
the abnormally heavy telegraphing recently in connection 
with South African mining.” 

This article was reprinted in the 7imes of the same date. 
It would thus appear that our contemporary felt that some 
explanation was advisable on the behalf of its clients, and 
was, moreover, anxious that its excuses should be more widely 

ublished than was possible by its own circulation, and there- 
ore enlisted the help of the 7imes. 

On perusing the article we find statements which do not 


seem to tally with others made by disinterested persons. 
For, instance, Mr. Chamberlain is reported to have said, on 
the afternoon of the 4th inst., that owing to a block in the 
cable, the Government itself received no message of any im- 
portance on Transvaal affairs from 5 p.m. on the 2nd inst. 
unti! 4 a.m. on the 4th inst. Our contemporary says, on the 
contrary, that there was no delay on messages of any Govern- 
ment, either British or foreign; but it adds that from 
December 30th till the time the Aden-Zanzibar section was 
in working order again, on the afternoon of the 4th, no 
commercial or press messages over the cables. 
Government work, therefore, just exactly occupied them to 
the exclusion of all other. ; 

The article also mentions that, as is well known, cables 
have a certain maximum working speed dependent on the 
weight of the conductor and insulator forming their core, 
and that this speed varies with the length of the cable, and 
is comparatively low for long cables. This statement is 
more or less correct, but it has nothing to do with the 
matter, and is unfairly used to excuse the slow working of 
the West Coast of Africa cables. It implies that there is no 
way of making a long cable work as fast, for all practical 
purposes, as one of medium length. On the West Coast 
route to the Cape there are no long sections, and it would 
not say much for the skill and ability of the engineers who 
designed the types of cable used if any of these sections 
are incapable of working up to the maximum speed of the 
best operators equally well as the longest of the recent 
Atlantic cables. 

It is difficult to believe that Government work was sufficient 
to keep these cables going night and day for a period of five 
days, and we are inclined to think that the view expressed 
by the writer of the article on “The a and the 
Gees ” in our last issue was a fairly correct one. We doubt, if 
the matter were inquired into, whether it would be found 
that anything like the amount of work passed over the cables 
as could have had they been worked continuously at their 
greatest possible speed. That some delay was unavoidable is 
obvious, and it would be unreasonable to expect anything 
else. Such a state of affairs was quite unprecedented, and 
can scarcely be entirely guarded against. But in considera- 
tion of the large total amount of the various subsidies paid 
to the Eastern and South African Telegraph Company for 
efficient telegraphic communication with South Africa, we 
consider they are morally bound to either duplicate their 
cables, or, at all events, to make such arrangements with the 
African Direct and the West African Telegraph Companies, 
who together own the cables on the West Coast of Africa, as 
will ensure those cables being worked at their maximum of 
efficiency when the next break occurs on the East Coast. 
The Aden-Zanzibar section has been duplexed for many years, 
and yet not a single section on the West Coast is; so that 
even with no war scare to cause a rush of Government work, 
the West Coast cables can scarcely deal effectively with their 
own traffic, and that which normaily passes over the duplexed 
cables on the other side. Then again, the two companies on 
the West Coast also receive large subsidies for communication 
with various places on that coast ; surely it is a little unfair 
to use their lines entirely for through traffic, to the exclusion 
of that for which the subsidies are granted. 

No one expects, or even wants, millions to be spent on un- 
necessary duplicate telegraph cables, but that existing ones 
should be worked as efficiently as possible is surely not too 
much to expect. That there are difficulties no one will deny. 
At the present moment, we believe, a considerable number of 
the operators on the West African stations are on the sick 
list, but there are ways of getting over this, and some 
arrangement should be come to by the companies concerned 
without delay. 

That the time must inevitably come when a more direct 
line to South Africa will be established is beyond doubt. 
As soon as the Cape traffic is sufficient to support by itself 
a direct cable to England, there is every probability of one 
being established vi@ St. Helena, Ascension, and other 
islands conveniently situated on the way to our shores. The 
advantage of such a mid-oceanic route, away from the dis- 
turbing effects of coast currents, the injurious action of shore 
deposits, and the not infrequent changes in the contour of 
the -bottom in the vicinity of land, are pretty evident to 
ae who has studied the history of submarine tele- 
graphy. 
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TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 74.) 


Coast Communication.—Maplin Lighthouse has just 
been connected by telephone cable across the sands 15 miles to 
Southend coastguard station, for coast defensive purposes. 


Germany and the Transvaal.—The recent high talk 
regarding the possibility of the British and German forces coming 
into active contact, has opened the eyes of Germany to its depen- 
dence upon British telegraph cables. There is talk in Berlin of the 
construction of a cable between Germany and the Transvaal. 


Telegraphing to the West Indies —“ What of the 
West Indies had England and the United States been driven into 
war by President Cleveland’s message ? Every cable line would have 
been in the hands of the enemies! What more powerful argument 
than that for the extension of the Halifax-Bermudas cable to the 
West Indies.” Thus remarks the Canadian Gazette in reviewing the 
serious condition of telegraphic communication in the event of war 
occurring. The Cuban landlines, we understand, were interrupted 
from January 6th to 9th, 1895, and notification to hand on January 
13th states them to be again interrupted. Telegrams are in the mean- 
while being sent across by train (thus exposed to great risks). The 
New York World publishes a despatch from Colon, stating that the 
British section of the press in the Panama Isthmus, in discussing the 
possibility of war, reco.nmends Great Britain to subsidise the Halifax 
and Bermudas Telegraph Company, so that it may extend its cable 
from Bermudas to Jamaica. This would make an all-British cable to 
the West Indies, and do away with the present dependence upon 
lines liable to be seized by the United States, through whose territory 
they run, or landlines subject to illtreatment at the hands of Cuban 
rebels, or the French Hayti-Martinique cable, which is at present 
broken. The Canadian Gazette emphasises the necessity for the ex- 
tension, by declaring that in the event of trouble with the United 
States, — and the West Indies would be absolutely cut off from 
one another. 


Telegraph Interruptions in Cables to South Africa.— 
The following list gives particulars of interruptions of various sections 
of cable which belong to the system running along the West Coast of 
— to Cape Town. These interruptions have all occurred since 


Interrupted. Section. | Repaired. 


14/1/95 Bathurst-Sierra Leone 15/1/95 
14/7/92 Sierra Leone-Accra ... | 22/7/92 
21/5/94 Accra-Kotonou 21/6/94 
21/5/94 Accra-Lagos ... one 6/6/94 
22/1/92 St. Thomé-Loanda ... 19/2/92 
30/5/93 on | 19/7/98 
15/1/96 Still interrupted 

16/6/90 Benguela-Mossamedes | 2/7/90 
16/9/94 one | 26/9/94 
28/11/91 vee eee -'10/12/91 
27/8/92 ” ” | 28/7/92 


The Export Trade in Telegraph Wire, &c,— The 
returns which are now available regarding the value of the exports 
from this country of telegraph wire and apparatus connected there- 
with during last month, show that there has been a welcome improve- 
ment in this branch of industry, the exports having totalled up to a 
value of no less than £296,145, as against only £70,459 in the pre- 
ceding month, and £41,152 in the corresponding month of 1894. 
Unfortunately the turn in the tide came too late to prevent 1895 
being one of the most depressed years on record ; for notwithstanding 
the large increase in December, the aggregate value of the exports 
during the whole 12 months is only £789,810, as compared with 
£1,386,614 in 1894, and £1,062,887 in 1893. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Birmixgham Electric Trams.—The Birmingham Cen- 
tral Tramways Company made the usual application to the King’s 
Norton Rural District Council at their last meeting for the yearly 
license to run tramcars by electricity along that portion of the Bristol 
Road route which is within the jurisdiction of the Council. Mr.T. A. 
Bayliss, thinking that the agreement might be so interpreted as to 


give the company power to adopt the overhead system of electric 
traction, after expressing his strong objection to the system, suggested 
that it would be advisable to insert a clause preventing the company 
from making any alteration in their present powers without the con- 
sent of the Council, and this course was agreed to. 


Dublin Electric Tramways.—On 7th inst. Mr. J. 
Clifton Robinson, and others representing the Dublin Southern Dis- 
trict Tramway Company, appeared before the Clontarf Town Com- 
missioners for the purpose of explaining the new electric tramways 
scheme, and applying for permission to lay down tracks, &c. The 
board approved of the proposals, subject to certain conditions. 


Electric Traction in Germany.—The Upper Silesian 
steam tramway which connects Glenirtz with Zabeze, Morgenroth, 
Lipine, Kénigshiitte, and Beuthen, a distance of about 35 kilometres, 
is to be converted into an electric line. An electric railway for goods 
and passenger traffic has just been completed and opened for traffic 
between Merkenbeuren and Settnang. The electrical plant has been 
supplied by the Oerlikon Maschinenfabrik, Oerlikon, Switzerland. It 
is stated that the Union Electrical Company, of Berlin, is in negotia- 
tion for the construction of an electric tramway in the towa of 
Bamberg. An electric tramway is also to be constructed in the town 
of Bernburg. Plans have been prepared for the construction of an 
electric tramway between Wiesbaden and Bad Nauheim. Messrs. 
Siemens & Halske, of Berlia, are in negotiation for a contract for the 
construction of an electric tram way between Honnef and Bauel. 


Electric Traction in Hungary.—An electric tramway 
is to be constructed between the Sara and Gustav pits of the North 


* Hungarian Coal Mining Company, at Baglias-Alja, near Salgo-Lirjan, 


a distance of about 3 kilometres. The contract for the plaat has 
been secured by Messrs. Ganz & Co., of Buda-Pest. A preliminary 
concession has been granted for a projected electric local railway 
between Kiszuglo, near Buda-Pest, and Besnyi. 


Electric Tram between Warrenpoint and Kilkeel.— 
It is stated that the Edison-Swan United Electric Company of Eng- 
land are about to purchase the Warrenpoint and Rostrevor (Ireland) 
Tramway, and continue the line as an electric railway to Kilkeel. The 
line has already been surveyed. . 


Leeds Tramways.—The members of the Leeds Tram- 
ways Committee, who went up to London on Thursday evening last 
week, visited the premises of the Westinghouse Company, West- 
minster, and there saw the large working model of the electro- 
magnetic system of tramway traction, which Dr. Hopkinson has re- 
commended, in the report which we publish elsewhere, the Leeds 
Corporaticn to adopt in Boar Lane. The members of the committee, 
after returning, asserted that but for the greater cost of this system 
to that of overhead wires, they would not hesitate to urge its adop- 
tion for all over the city. 


Newcastle Tramways.— Further correspondence has 
passed between the Town Clerk and the British Thomson-Houston 
Company, Limited, and a letter has also been received from the 
British Electric Traction (Pioneer) Company, asking to be allowed to 
submit particulars of a system of electrical traction, which, “ while 
not open to the objection of overhead wires, is very much cheaper 
than the conduit system.” 

On 11th inst.,a rather large deputation of the Corporation left 
Newcastle for Bristol to inspect the electric trams there, in order to 
make a report to the Council. The advocates of the electric system 
are, it is stated, dissatisfied with the deputation on the ground that 
the vast majority are cable men. The deputation, it has been since 
stated, were not quite convinced by their visit to Bristol. They 
went on to Birmingham, and on reaching Newcastle held a meeting, 
at which a report to the Town Council was resolved upon. This re- 
commended that in order that, should it be hereafter decided to do 
so, the Council might adopt electricity on all or any of their tram- 
ways, provisions be inserted in an application to Parliament, which 
would include Westgate Road, the Arthur’s Hill, Elswick Road, 
Scotswood Road, and Byker tramways, within the power to work by 
electricity, and that in the meantime the whole question of tramways 
be referred back to the Town Improvement Committee. 


North Staffordshire Tramways.—The General Purposes 
Committee of the Newcastle Town Council has resolved to recom- 
mend the Council to oppose the granting of a provisional order to the 
nent of the proposed extension of the North Staffordshire 

ramways to Newcastle. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Austria.—March ist. The Municipal Authorities of 


Brunn are inviting tenders for the establishment of a central station 
in the town for the generation and supply of electrical energy for 
lighting and power purposes, including that necessary for an electric 
tramway. Tenders to be sent to the Burgermeisteramt der Landes- 
hauprstadt, Briinn, Austria. 


Birkenhead,—January 23rd. Tenders are wanted for 
the wiring of the Town Hall for electric lighting for the Corpora- 
tion. Particulars to be obtained at the Town Clerk’s Office, rear 
Hall, Birkenhead, or at the office of Mr. James N. Shoolbred, 
M.L.C.E., 47, Victoria Street, London, 8.W. 
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Brazil.—January 25th, 1896. The Minister of Industry 
of the State of Pernambuco is inviting schemes for the electric 
lighting of the town of Recife in that State. 


France.—January 30th. The General Direction of the 
French Posts and Telegraphs is inviting tenders for the supply of 
53,230 impregnated telegraph poles in eight lots. Tenders to the 
ag ns Générale des Postes et des Telegraphes, Rue de Grenelle, 

, Paris. 

Germany.—January 29th. Tenders are being invited by 
the Kattowitz Direction of the Prussian State Railways for the 
supply of a a of arc lamp carbons required for electric light- 
ing purposes on the Kattowitz section of the State Railways. 
Tenders to be sent to the Kénigliche Eisenbahn Direction, Kattowitz, 
Germany. 

Germany.—January 20th. Tenders are being invited 
by the Hanover Direction of the Prussian State Railways for the 
supply of 33,000 porcelain insulators, 1,400 insulator supports, 191? 
tons of telegraph iron wire, and about two tons of insulated wire. 
Tenders to be directed to the Konigliche Eisenbahn Direction, 
Joachimstrasse, No. 7, Hanover. 


italy.—February 28th. Tenders are being invited by 
the Municipal Authorities of Parma, an important old town about 60 
miles from Milan, for the concession for the electric lighting of the 
public streets for a period of 15 years, commencing June, 1897. 


Roumania.— January 23rd. The Roumanian State Rail- 
way authorities are inviting tenders for the supply of 60,000 rolls of 
paper for the use of the telegraph service, Tenders to the Chemin 
de Fer de l’Etat Roumain, at Bucharet, Roumania. 


Roumania,—January 22nd. The Roumanian State Rail- 
way authorities, in Bucharest, are inviting tenders for the supply of 
274 tons of galvanised iron wire. 


Shoreditch.—January 20th. The Veuuy of St. Leonard, 
Shoreditch, are asking for tenders for the supply and erection of 
buildings for the electric lighting station and dust destructors. 
Tenders to be in by the 20th inst. Particulars from the engineers, 
Messrs. Kincaid, Waller and Manville, 29, Great George Street, S.W. 


Spain.—Work is approaching completion on the establish- 
ment of a central station in the town of Tarazona. Tenders were 
lately invited for the concession for the electric lighting during a 
period of 20 years of the little town of Callahorra (Logrono pro- 
vince), but not a single offer was received. A concession has just 
been granted for the electric lighting of the little town of Beniganim 
(Valencia province) during a period of 10 years. 

Stanton.—January 27th. The Swadlincote District 
Council invite tenders for work connected with the proposed electric 
lighting ood the town. Particulars from Mr. R. Cartwright, surveyor, 


Wigan.—January 20th. The Gas and Electric Lighting 
Committee invite tenders for the erection of a dynamo house and 
boiler house for the generating station of the proposed Corporation 
pony An une works. Particulars from Mr. Jos. Timmins, engi- 
neer, Wigan. 


CLOSED. 

New South Wales,—The New South Wales Posts and 
Telegraph authorities are reported to have placed a contract with 
Messrs. Felten & Guilleaume, of Cologne, for the supply of 120 tons 
of galvanised iron telegraph wire, 20 miles of insulated copper wire, 
and 60 tons of copper wire. 


| NOTES. 


The Professor's Love Story.—We would recommend 
those of our readers who patronise the theatres to visit the 
Garrick. ‘The Professor's Love Story” is a genuine play, 
true to nature, entirely human, and tree from the woman 
with a past. Moreover, the Professor is an electrician, and, 
as represented by Mr. Willard, is a lovable, absent-minded, 
big-hearted, sensitive, honourable man, and entirely devoted 
to his science until he engages a lady secretary, when in one 
short month his devotion is transformed—up or down, we 
don’t know—to her, and he, without knowing the nature of 
the ailment to which he has hitherto been a stranger, becomes 
a victim to the ruling passion. Honest fun, combined with 
really pathetic situations, sustain the intevest in the Pro- 
fessor’s ultimate fate to the end, and the music between acts 
is excellent. It is not often that one can hear the over- 
ture to “ Der Frieschutz,” Mendelssohn’s “Spring Song,” 
Brahm’s “ Hungarian Dances,” and other gems of the divine 
art so well interpreted by the small orchestras usually found 
in theatres, and Mr. Haydn Wand, the musical director, is 
distinctly to be congratulated upon his choice of selections, 
‘Mr. J. M. Barrie has never written anything more touching 
and healthy in tone than “ The Professor’s Love Story.” 


Desulphurisation of Gold Ores by Ozone.—We have 
learnt that last week a new ozoniser, constructed in the old- 
fashioned manner, was seen in London, which is said to be 
kept cool merely by the rapid passage of air between the 
electrodes, this being considered sufficient to prevent the rise 
of the temperature. It will be a fine thing for the inventor 
of this ozone generator if, in the course of time, he can 
manage to freeze the electric effluvia in his apperatus ; in 
hot countries it would be highly appreciated as a refrigerator. 
Among other wonderful things, the inventor stated that he 
can produce 50,000 cubic feet of ozone per hour at the small 
sum of 5s., and also that by means of ozone he could de- 
sulphurise auriferous ores. To treat a ton of refractory ore 
he only has to make a ton of ozone! From Dr. Frolich’s 
paper, we know that the maximum output of ozone at Messrs. 
Siemen’s works at Berlin was 20 grammes per H.P. hour. 
One ton of ozone would, therefore, cost over £200 (taking 
the low figure of 1d. per H.P. hour at the mines), a fairly 
stiff price to pay for the desulphurisation of a ton containing 
2 or 3 ounces, or even 10 ounces of gold. Miners will, no 
doubt, find that roasting rebellious ores in a furnace has the 
advantages of economy, and will stick to their old love. 


A Novel Belt-Driven Lighting Plant.—The Hotel 
Normandie, at Washington, contains a ligting plant which is 
peculiar for its accomplishing in a rather simple way what is 
generally done by means of a countershaft with clutch 
pulleys. Referring to the diagram (which is taken from a 
trans-Atlantic exchange), a is a 600-light National dynamo 
belted to a 94 x 12 Beck engine, p. Bis a 250-light Bel- 


knap dynamo run usually by Buckeye engine,c. The pulley 
of dynamo Bb is placed between the upper and lower parts of 
the belt to A, so that by slightly twisting B it can be run by 
engine D. D can thus run A andB simultaneously. It is 
also possible to adjust A so as to be run by c. This arrange- 
ment is due to W. T. Stuart, the engineer of the hotel. Of 
course, it is to be understood that belts are kept on hand 
ready to make these changes, also the dynamo base frames 
are not bolted to the foundations but are held in place by the 
weight of the machines. 


Hyde Park and Electric Lighting.—The attempts 
recently made in the press, and by other means, to bring 
pressure to bear upon the First Commissioner of Her Majesty's 
Works to investigate the condition of Hyde Park at night, 
and remedy the evil by effective lighting, appear to be 
bearing fruit, for we learn that an arc light has now been 
placed opposite to the Marble Arch, within the park, by way 
of an experiment, this step having been taken after consulta- 
tion with the Police Authorities. Should the light prove a 
success, it is proposed to light, with similar lamps, the foot- 
path between the Marble Arch and Albert Gate, a much 
frequented route, and also to place another row of lamps 
round the band-stand for use during the summer months. 


Polyphase Currents from Simple Alternators,—J. E. 
Woodbridge, in the Electrical World, says :—‘ The article in 
your issue of December 7th, showing a simple and useful 
method of obtaining two-phase currents from ordinary alter- 
nators, states that three-phase currents may be derived from 
the two-phase by special transformers. A point that is fre- 
quently overlooked in this connection is that three-phase 
currents may be derived directly from two single-phase 
machines. [f two such machines of equal voltage are 
rigidly coupled in such a way as to give a phase difference of 
120° and connected in series, a triangular three-phase system 
is formed with equal voltages between any two of the mains 
and the same phase difference all around. The other or 
‘three-branch’ system may be obtained from this with 
ordinary transformers.” 
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The “Now Famous” Milver Primary Battery.— 
The Birmingham Gazette, in referring to the Midland 
Institute conversazione, held this week, announced that the 
“ now famous” Milver }rimary battery would exemplify the 
“ latest advances in electricity.” The working and applica- 
tion were to be demonstrated by the inventor, Mr. Walter 
Rowbotham, assisted by Mr. Charles Levetus. “ For 
instance, the battery will be shown in the work of driving 
are lights and supplying force for a large number of incan- 
descent lamps—an object lesson in commercial and domestic 
electric lighting, in fact. The application of the Milver 
battery to the work of traction may also be seen, and the 
much-heard-of—but up to the present little seen—horseless 
carriage will convert the incredulous to absolute belief.” Of 
course, this must be taken as newspaper gossip. Our readers 
will remember that in the ELecrrican Review for Sep- 
tember 13th, Mr. Arthur Levetus said :—‘ We shall shortly 
have a demonstration of its uses, of which we shall give you 
due notice.” From that day to this, we have heard nothing 
further from Mr. Levetus, but we have obtained two of the 
inventor’s Letters Patent, and with these we shall deal in 
due course. 


Central Station Supply under Difficulties.—Writing 
to the New York Electrical World, B. O. Ellis says :—* In 
your issue of December 7th, it was stated in the latter part 
of an article with the above caption, that both an alternating 
and direct current was sent over an ordinary three-wire 
system of distribution, and that no difficulty was experienced. 
The writer successfully tried the same experiment some three 
years ago at a central station in Brunswick, Me., nsing 
1,500 volts direct and 1,100 volts alternating. The con- 
nections hetween the two machines, which were a Brush arc 
and a ‘ National ’ alternator, were made like the following : 


It has been truly stated that this could not successfully be 
done, from the fact that the current from one machine would 
at‘times be likely to flow through the armatures of the other. 
This experiment was tried under:severe conditions, but both 
lights and?machines seemed to work!very smoothly.” 


Dublin Trades’ Council and Electric Traction.— 
The following extract from a recent manifesto of the Dublin 
Trades’ Council is very interesting reading :— 

Let it be borne in mind that we do not advocate the electric 
system in opposition to horse car traction, nor do we urge the claims 
of any particular company, as such. But recognising fundamental 
facts—that, electric tramways are already in our midst; that the 
Dublin United Company as well as the Southern District Company 
are applying to Parliament for powers to extend the system to that 
city, and that it has already been established with remarkable success 
in England, on the Continent, and in America—we came to the con- 
clusion that electric traction was bound to come to Dublin, whether 
we opposed it or not. That being so, it would be futile on our part 
to offer opposition to either one scheme or the other. Our duty lay 
in seeking which of the proposed systems ensured the greatest advan- 
tage to the workers—which would be less hurtful (if at all) to affi- 
liated trades, and to support it accordingly. 


It will not be long ere the same conviction is expressed in 
other quarters, that opposition cannot long delay the progress 


of electric traction. As the manifesto says, it is “ bound to 
come. 


Obituary.—Information has been received from Johan- 
nesburg of the death of Mr. Thomas Fletcher Boulton, 
which took place on December 10th. Deceased was an elec- 
trical engineer, and was trained at the School of Electrical 
Engineers and Submarine Telegraphy, at Hanover Square, 
London. He only left England last September to join his 
brother, but on the voyage out he was seized with an attack 
of rheumatic fever, and on reaching Johannesburg he had a 
second attack, to which he succumbed. 


The Invention of the Electro-Magnetic Telegraph. 
—The series of very interesting papers on this subject which 
has been appearing in the Hlectrical World of America, has 
recently come to a close. The general conclusion which may 
be come to on the subject is that a great deal of useless con- 
troversy on empty points of honour takes place which might, 
without anyone being the worse, have been left alone. If there 
were material rewards to be gained by deciding who was the 
inventor of this or that, the controversy would be justifiable. 
There is interest and value in the record of historical facts, 
but not for wrangling purposes. The question so often, and 
we might say, thoughtlessly put, “who invented the electric 
telegraph,” is simply not capable of a definite answer; no 
one person invented it, it was the development of many. The 
articles in question do not chiefly touch on the relative claims 
of Wheatstone and Morse, but on those of Morse and Vail. 
As regards Wheatstone and Morse, if any answer is required, 
it may be said in the words of the Hectrical World In 
1840, the Cooke and Wheatstone telegraph was first operated, 
and is to-day largely used in Great Britain. The Morse 
telegraph was first commercially operated in 1844, and is the 
telegraph of to-day, though in a modified form.” Whether 
Morse devised his telegraph before Cooke and Wheatstone 


. Inust still be left a question for those who have time to waste, 


and who consider it either an amusement or a matter of 
serious moment, to still fight about. To our mind, honour 
is most due to those workers who have done good work, and 
who have been content to let it prove for the service of man, 
without seeking to have their names prominently brought 
forward, and who, possibly, would not care to have their 
services made a bone of contention. 


Swiss Exhibition.—The Swiss National Exhibition 
begins at Geneva on May Ist, and terminates October 15th. 
Mr. Theodore Turrettini, Mayor of Geneva, and a distin- 
guished electrical engineer, is president of the exhibition, 
and it is expected, says the 7'imes, that the electrical exhibit 
will be one of the finest ever seen. Mr. Turrettini is the 
consulting engineer to the American company which is now 
engaged in constructing works for the utilisation of the force 
of the Niagara Falls current, and he has recently completed 
great engineering works near Geneva, whereby the river 
Rhone supplies 12,000 horse-power, to be electrically trans- 
mitted six miles to the grounds. This enormous force makes 
it possible for electrical experiments to be made which cannot 
be attempted elsewhere. There will be a travelling footpath, 
operated by electricity, traversing the great machinery hall, 
horseless cabs driven by electricity, appliances for aerial 
navigation, a multiplying valve pump, processes for making 
paper and fabrics, tests of strength on metals, and many 
other electrical appliances. 


Cable Defence Scheme,—Our energetic contemporary, 
Invention, has embarked on a series of articles entitled as 
above, from the pen of Mr. C. Scott Snell. The scheme is, 
briefly, this :—Bearing in mind the naval maxim that, in 
warfare, the British frontier is the enemy’s coast line, Mr. 
Snell proposes that a number of fast cruisers shou!d be fitted 
with appliances by which they could lay a telegraph cable 
while steaming at their highest rate of speed, and thus be 
used as telegraph scouts, always in communication with the 


, - or squadron from which they are temporarily detached 


or this service. As yet, Jnvention has only dealt with the 
strategic advantages of such a scheme. e are not naval 
experts, and on this side of the question can have nothing to 
say. Mr. Snell writes clearly and forcibly, and his remarks 
well deserve the attention of those who are. From our 
point of view, the interesting part will be the appliances b 
means of which it is proposed to lay a telegraph cable wit 
safety while steaming at a speed of 30 knots, and the type of 
cable to be employed—which, of course, is an important 
feature. The success of the whole project turns on whether 
this can be accomplished with certainty. We may, perhaps, 
in due course express our opinion on this bold, but by no 
means impossible scheme. 


The Institution of Electrical Enagineers.—At the 
meeting on Thursday, January 16th, 1896, after the pre- 
sentation of premiums, the inaugural address of the Presi- 
dent, John Hopkinson, Esq., M.A., D.Sc., F.R.S., was be 
delivered. 
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The Three-Wire System.—According to notice filed in 


the London Gazette, it is the intention of John Hopkinson ~ 


and the Westinghouse Electric Company, Limited, of 32, 
Victoria Street, Westminster, to present a petition to Her 
Majesty in Council, praying that letters patent, granted to 
Jobn Hopkinson, of Westminster Chambers, in the county 
of Middlesex, F.R.S., for an invention of “improvements 
in distributing and measuring electricity, and in apparatus 
to be employed for those purposes,” dated July 27th, 1882, 
and numbered 8,576, may be extended for a further term. 
On February 24th next, or on such subsequent day as tle 
Judicial Committee of Her Majesty’s Privy Council shall 
appoint for that purpose, an application will be made to the 
said Committee for a time to be fixed for hearing the matter 
of the said petition. Any person desirous of being heard 
in opposition to the prayer of the said petition, must enter a 
caveat to that effect in the Privy Council Office on or before 
February 24th next. Messrs. Faithfull & Owen, 11, Victoria 
Street, Westminster, are solicitors for the petitioners. 


Lectures,— On 8th inst., at Leinster House, Kildare 
Street, Dubin, Dr. Trouton delivered a lecture under the 
auspices of the Royal Dublin Society on “ Electric Light- 
in ” 


Mr. T. Crichton Fulton delivered the fourth of his course 
of lectures on “Present Day Applications of Electricity,” 
before the Insurance and Actuarial Society of Glasgow, on 
9th inst., the subject being “* Conductors.” 

A course of penny lectures is being delivered at Hartle- 
pool by Mr. V. A. Mundella, B.A., of the Durham College 
of Science, his subjects being “The Magnet,” “ The Electro- 
Magnet,” “The Telephone,” and “ The Dynamo.” 


Church Strack by Lightning.—All Saints’ Church, 
Sheffield, was struck by lightning just before afternoon 
serviceon Wednesday. The timbers underneath the chancel 
were soon in flames. Help was speedily forthcoming, but 
the seat of the fire could only be got at with difficulty, and 


just in time to prevent the flames consuming the valuable 
organ and the fittings in the chancel. 


Trawler Fitted with Electricity—The other day a 


trawler commenced discharging her catch at the fish market. 


under the glare of the electric iight. The Campania, of 
Holl, is fitted throughout with the illuminant. There are 
in all 20 lamps, current being generated by a dynamo worked 
in connection with the vessel’s engines. 


Exhibition of Horseless Carriages.—The 7imes says 
that an arrangement has been completed between Sir Somers 
Vine, on behalf of the Imperial Institute, and Mr. Harry 
J. Lawson, director of the Daimler Motor Company, for a 
great international exhibition of motor carriages, which the 
Prince of Wales has consented to open. 


The Institution of Junior Engineers.—At a meeting 
of this Institution, held at the Westminster Palace Hotel, 
Victoria Street, on 10th inst., a lecture on “ Problems con- 
nected with the Theory, Working, and Testing of Gas 
Engines and Hot-air Motors,” was delivered by Prof. T. 
Hudson Beare, B.Sc., M.Inst.C.E. 


Society of Arts —On Monday next, January 20th, at 
8 p.m., the first of four Cantor Lectures on “ Alternate Cur- 
reot Transformers” will be delivered by Dr. J. A. Fleming, 
F.R.S. We have already given a synopsis of these lectures. 


Electrical Engineer Wanted for Abroad.—From our 
“ Official Notices” this week will be found particulars of an 
appointment, for which the Government of Queensland are 
inviting applications. The salary is £600 per annum. 


The Royal Society.— Yesterday afternoon (16th inst.) 
a paper was read by Lord Rayleigh, Sec.R.S., on “Some 
Physical Properties of Argon and Helium.” 


A Modern Farm.—Messrs. Reffell, of Staines, have intre- 
duced the electric light in their stables and cowsheds. Their 
two farms are connected by telephone. 


Personal.—Sir James Sivewright, K.C.M.G., has been 
appointed Commissioner of Public Works in the new Cape 
ministry. 


NEW COMPANY REGISTERED. 
William Soutter & Sons, Limited (46,487).—This 


company was registered on January 8th, with a capital of £25,000 - 


divided into 750 preference and 1,750 ordinary shares of 10 each, to 
acquire the business carried on by W. and E. Soutter as “ William 
Sontter & Sons,” at Farm Street, Hockley, Birmingham, and 47, 
Holborn Viaduct, London, to enter into an agreement to carry on the 
business of art metal workers, chandelier, gas, and electric light 
fitting and stove manufacturers, electroplaters, electricians, electrical 
engineers, &c. The subscribers (with one share each) are:—W. 
Soutter, Farm Street, Hockley, Birmingham, manufacturer; Mrs. W. 
Soutter, Grove Hill, Great Barr, Birmingham; E. Soutter, Farm 
Street, Hockley, Birmingham, manufacturer; Mrs. M. E. Svuutter, 
Hamstead Road, Handsworth ; H. M. Soutter, Moccas, Herefordshire, 
farmer; E. C. Devereux, Hillcrest, Slough, hat manufacturer; 
W. C. C. Watson, “ Arundel,” Whiteball Park, N, rate collector. 
The number of directors is not to be less than two nor more than 
five ; qualification 20 sbares; remuneration as the company may 
decide. Registered by Jordan & Sons, Limited, 120, Chancery 
Lane, W.C. 


CITY NOTES. 


The Direct United States Cable Company, Limited, 


Tue directors’ report for the six months ended December 31st, 1895, 
to be presented at the 37th ordinary general meeting of the com- 
pany, to be held at Winchester House on Tuesday, January 21st, 1696, 
at 2 pm., states that the half-year’s revenue, after deducting out- 
payments, amounted to £43,938 9s. 4d. as compared with £38,342 
8s. 4d. for the corresponding period of 1894, being a difference of 
£5,596 1s. in favour of the half-year under review. The working and 
other expenses for the same period, including income-tax, but exclu- 
sive of cost of repairs of cables, amounted to £19,057 15s. 9d., leaving 
a balance of £24,880 133. 7d. as the net profit, making with £1,410 
Os. 9d. brought forward from the previous half-year a total of 
£26,290 14s. 4d. For the corresponding period of 1894, the working 
expenses ard other payments amounted to £19,024 6s. 3d. Interim 
dividends of 2s. per share for the quarter ended September 30th, 
1895 (paid October 24th, eg and of 2s. per share for the quarter 
ended December 31st, 1895 (payable January 24th, 1896), together 
amounting to £12,142 have been declared, and after setting aside 
£10,000 to the reserve fund account, the balance of £4,148 14s. 4d. 
on the revenue account has been carried forward. During the period 
under review, repairs of the company’s cables, including provision to 
December 31st for operations not yet fully completed, have cost 
£6,984 14s. 6d., which has been debited to the reserve fund account 
as heretofore, the balance of which, with the addition of interest, 
and the amount set aside from revenue account, now amounts to 
£306,005 4d. 


Newcastle Electric Supply Company, Limited. 
TuHE eighth general meeting of shareholders of the above company 
was held on Tuesday, at the Central Station Hotel. The directors’ 
report and statement of accounts were taken as read, and the Cuatr- 
MAN (Alderman Gibson) in moving their adoption, said that the 
demand for electrical energy had shown a great improvement during 
the past year, the units sold being about 43,000 in excess of the 
previous year. The leugth of mains laid by the company was now 
equal to nearly 13 miles. 

The report and accounts having been unanimously adopted, a 
dividend at the rate of 5 per cent. per annum for the half-year ending 
December 31st, 1895 (making 44 per cent. for the year) was declared. 

The retiring directors (Dr. R. Spence Watson and Mr. Jas. Tennant) 
and the auditor (Mr. Thos. Harrison) were re-elected, the meeting 
terminating with the usual vote of thanks. 


Stock Exchange Notices. —The Stock Exchange Com- 
mittee have ordered to be quoted in the Official List :—City and 
South London Railway Company—Further issue of 469 5 per cent. 
perpetual preference shares, Nos. 7,651 to 8,119. 


City and South London Railway.—The accounts for 
the half-year ended December 31st show a balance, after providing 
for the debenture interest and the full dividend on the 5 per cent. 
preference shares, sufficient to allow the payment of a dividend on 
the consolidated ordinary stock at the rate of 1} per cent. per 
annum, carrying forward a balance of £1,220 to the new account. 
The dividend for the corresponding period last year was at the rate 
of 1} per cent. per annum, the balance carried forward being £950. 


TRAFFIC RECEIPTS. 


The City and South London Raiiway Company. The receipts for the week ending 
January 12th, 1896, were £1,020; week ending January 13th, 1895, £1,001 ; 
increase, £19; total receipts for half-year, 1896, £2,037; corresponding 
period, 1895, £2,004; increase, £33. 

The Liverpool Overhead Railway Company. The receipts for the week ending 
January 12th, 1896, amounted to £1,120 ; corresponding week last year, £866 ; 
increase, £254, 

The Western and Brazilian Telegraph Company, Limited. The receipts for 
the week ending January. 10th, 1896, after deducting 17 per cent. of the 
pe receipts payable to the London Platino-Brazilian Telegraph Company, 

imited, were £2,664. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


NAMB, 


173,4007| African Direct Teleg., Ltd., 4 % Det. on 
1,912,8807 qTeleg » Ltd. ... ove 


2,993,5607} Do. do. Defd.. oe 
130,000 Teleg., Ltd. ove 
75,0007 do. 5%, Debs., ond ‘eries 1906 
44,000 Oni Telep, Ld, Ltd., 1 to 44,000 .. 
10,000,000¢) Comm: 
| Consolidated Telsp. Const. and Main., Ltd, 
16,000 | Cuba Teleg., Ltd. 
6,000 Do. 10 % Pref eee eee eee eee 
12,931 | Direct Spanish Teleg., Ltd. ... 
30,0007, Do. 44 Debs. Nos. 6, 
% os. 1 to 6,000 ove 
60,710 | Direct States Cable, Ltd. 
400,000 | Eastern Teleg., Ltd., Nos.1+0400,000 .. 
102,100/ ., Fepay. August, vee 
1,297,837 Do. 4 % Mort. Deb, Stock Red. 
250,000 | Eastern Extension, Australasia and China Teleg., “Ltd. 
64,1001) { Do. 5% (Aus. Gov. 1900, red. ann. drgs. 
’ reg. 1 to 1,049, 3,976 to 4,326 
194,3007 do. 1,050—3, 975 and 4 +327—6,400 
$20,0007 4% Deb. 


80,6007 South Teleg., Ltd., % Mort. rt. Deb. 


1900 redeem. ann. drgs., Reg. Nos. 1 to 2,343 
107,6007 do. to bearer, 2,344 to 5,500 
30,0007 Do. 4% Mort. Debs. 1 Nos. 1 ‘to 3,000, ted, 
200,000/ Do. % Reg. Mt. Debs. o~eee Sub.) 1 to 8,000 
180,227 | Globe Telegraph Trust, Ltd. ove 


150,000 rth Tele Put 
150,000 orthern clog. Com of Co 
do. penhagen % Debs. 


17,000 Ltd. ... ove 
100,0007| London Platino-Lrasilian Teleg., Ltd.6 % Debs. | 

28,000 | Montevideo Telephone 6% Pref., Nos. 1 to 28,000... 
484,597 , Ltd., 1 to 484,597 


15,000 6 % Cum. 1st Pref. ... oes eee 
15,000 Do. - 6 % Cum. 2nd Pref. 
119,234 a 5 % Non-cum. 3rd ae lto 119, 234 
1,100,000/ 34 % Deb. Stock Red. 


4 
171,504 Oriental Tel h. & Elec., Lt., Nos. 1 to 171,504, fully paid 


European Tel., Ltd, 4 % Guar. Debs, 

100,0007 1 to 1,000 
11,839 uter’s Ltd. ove 

3,381 | Submarine Cables Trust on oes eee 
58,000 | United Plate lta. 

15,609 | West “tia, to 23,109 

238,3067 Do. 5 % Debs. os 

150,000/ do. 8 % Debs., repay. 1902 
64,248 Westers’ and Brazilian Tele, Ltd. . eee 
33,129 Do. do. do. 5 % Pret. Ord. ee 
33,129 Do. do, f. Ord... 

165,2007 Do. do. > 6% Debs. 1880 Red. 

206,400/ Do. do. do “B? do. 
88,321 India and Teleg, Ltd. 


4,669| Do. ao. 
80,0007} Do. 5 % Debs. No. 1 to 1,800 
1,777,008 Western Union of U. U. 8. Telog., 7 % Ist Mort Bonds 

164,300/, Do, 6 % Ster. Bonds. . 
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30,000 | Charing Cross and Strand Electy. Su ii oo oe 
10,277 |*Chelsea heuer 4 Supply, Ltd., Ord., Nos. 1 to 10,277 ... 


60,000 % Deb. Stock Red. 
40,000 | City of London Elec. Lightg. > Ltd., Ord. 40,001—80,000 
40,000 Do. do. % Cum. Pref., 1 to 40,000 
300,000 Do. 5 % Deb. Stock, exp. at £115) all paid 
22,475 |{ County of London and Brush Elec. Ligtg., Ltd., 
10,000 Do. do. 6% Pref., £8 pd., 40,001—50, 000 


50,000 | Liverpool Blsstrie Supply, all pad. 2 
49,900 ~ itan Electric to 80,000" eee 


19,980 | St. James’ Pall Mall ight Oo., Ltd., ‘Ord., 101-20,080 


20,000 Do. do. 7 % Pret., 20,081 to 40,080 
67,900 |* Westminster Electric Supply Oorp., Ord., 101 to 60,000 .. 


ELECTRICITY SUPPLY COMPAN 


ing 
Quotation 
Jan. 15th, 
% |100 —104 100 —104 
2s.) 41 — 43 44 — 46 
4s.| 79 — 81 83 — 85 
. | S3— 6 6— 6 
13}— 133 | 13 — 13 
110 —114 110 -—114 
33— 33 
204— 21 
34— 43 4% 
10 — 104 | 10 — 104 
102 —106%xdj|102 —105%xd 
8— 8h 8— 8h 
16 — 164 | 16 
174— 18 174— 18 
107 —110 107 —110 
125 —128 —129 
17 — 174 | 17 — 174 
100 —104xd |100 —104 
101 —104xd |101 —104 
127 —130 |127 —130 
10) —104xd —104 
101 —104 —104 
107 —110 —110 
% |112 —115% |112 —115% 
94— 10 94— 10 
164— 17 164— 17 
214— 22 217— 22} 
04 —107 
46 — 49 46 — 49 
lu6 —110 |106 —110 
9 2— 
53- 6 6 
16 — 18 16 — 18 
154— 164 | 154— 164 
64— 64 6i— 64 
104 —107xd |104 —107 
t| &- # 
108 —111 |108 — 111xd 
4— 5 44— 54 
127 —132 |127 —132 
3 3 
90 — 95 90 — 95 xd 
54— 64 
162 —105 —104 
i— 3 
94 — 99 94 — 99 
9— 9 9— 9h 
64— 6% 
2¢- 3} 
103 |103 —107 
103 —107 |103 —107 
10} — 10% | 10} 
84 — 84— 94 
109 —112xd |108 —111 
118 —118 —118 
100 —103 —105 


5i— 
6i— 7 
115 — 118 
13} 
154— 16 
131 —135 
8— 9 
104— 31 
7i— 8h 
10 — 11 
114 —117 
9 
9— 9 


7% 
115 —118 
123 - 13} 
154— 16 
132 —126 
9 
11 
8 
10} - 103 
114 —117 
9 
9— 9 


* Bubject to Founder's Shares, 
Unless otherwise stated all shares are fully paid. 


1 Dividends paid in deferred share warrants, profits being used as capital, 
Dividends marked § are for a year consisting of the latter part of one year and the Grst pert of the next, 
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Present Dividends a 
issue the last 15th. 
| 1896. 
1992, | 1998, | 1 Highest.| Lowest 
eee on LTS 103 
Stock £2 41 
Stock £4 83 793 
Stock 63 5g 
10 13} | 133 
100 eee eee 
10) 7 oo eee 
10 13,%,| 124 
10 10 coe 
5 4 
5 10 
50 43 eee eee 
10 64 16,! 
10 § 6 174 |... 
Stock 4 1274 | 126 a 
10 | 7 174 | 174 
- 100 5% | ove 
2 Stock] | 4% | 4 > 
100|5% |5% | 5 102 | 
of 25 4% | 4 | one , 
10 48% §| 44 93 98 
10 | 6 | 16 16}3 
10 | | 82 | ase eee 
100 | 5 | 1044 
25 | 10 48¢ | ... 
le 100 | | 6 | one eee 
3 5 eee eee 
5 | 5 63,| 533 
0 10 | 6 | ses eee 
st 10 | 6 
ot 5 | | 5 | 63; 
t, Stock 34 | 166g | 1044 
to 1 4 pes 
} 100 4% | 4 | 
8 n 43 ooo 
ny 
ra 
he ove coe 
ng 10 im | 
he 100 AL 
15 | 9 
7h 
ng 100 son 
od. 100 
at) 10 1 
10 | 6 ... 
= 6 coe 
00/5 ose 
m- $1000| 7 
100 | 6 | 
nd 
ing | os 
nt. 5| 5 %| 44% | 44% | 
per Stock eee wee eee ee 
int. 10 eee coe 5 % 134 
rate 10| 6%|6% |6% 
0, |5% 1344 | 1334 
5| 5%15% | 58% | at? 
2%| 282% 13% 1 108 
vee | 44% | 44% |. 
,001 ; 5 | 72%) 44% | 64% 82 | 
| 5 | 34%) 4 % 5% | | 
Quotations on Liverpool Stock Exchange. 
f the fa 
pany, 
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SHARE LIST OF ELECTRICAL COMPANIES-—Continued, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 
Stock Closing | Business done 
Present or Dividends for i during week 
Issue, NAMB. the last three years. 
| 1892. | 1893. | 1894. Highest.| Lowest 
90,000 | Brush Elecl. Enginy. Co., Ord., 1 to 90,000... 3/6 6 18 1— 1} 13 
90,000 Do. do. Non-cam. 6 % Pref.,1 t0 90,000 2/6 %§ 6 ... 2 2 
125,0007 Do. do. 44 % Perp. Deb. Stock. ... Stock) 44% 44% | ... —115 (112 —115 
630,0007| City and South London Railway... a a --. Stock} §% | 8% | 14% | 40 — 42 40 — 42 402 | 40 
28,180 | Crompton & Co., Ltd., 7 % Cum. Pref. Shares, 1 to 28,180 | 5/17 %§ 7 %§ ... 2— 2% 2— 
89,261 Edison & Swan United Elec. Legt., Ltd., A } 5 5 % 2 12 
17,139 Do. do. do. “A” Shares 01—017,189 3— 4 3— 4 
100,000 Do. do. do. 44% Deb. Stock Red. ... Stock! ... ws | 44% |104 —107 (104 —107 xd/ 102 = 
110,000 | Electric Constraction, Ltd., 1 to 110,000 ... nil | nil nil 
12,845 Do. do. 7 % Cum. Pref., 1 to 12,845 ... 17% 17%| 2— 2— 2% 
91,195 | Elmore’s Patent Cop. Litd., 1 to 70,000 ... 2) nil nil 4— 3 3 one 
69,385 | Elmore’s Wire Mfg., Ltd., 1 to 69,385, issued at 1 pm. 2/ nil | nil #- 8 g— § “ise 
20,000 Nos. 301 to 20,300 ... 5 | nil § nil §) ... # 
3,000 Do. do. do. 7% Pret, . | 154— 164 | 154— 165 ve 
60,000 Do. do. do. 44 Mort. Deb. Stock Stock (108 —111 
50,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd. ... | 10 |124% (124% |10% | 18 — 19 19 — 20 19}3| 183 
200,0007 Do. do. do. 44 % Deb., 1896 | 100 | 44% | 44% | 44% (101 —103 (162 —104 ne abe 
37,500 Overhead Railway, Ord. ... | .. | 21% | 14% | 114— 113 114— 112 118 
10,000 do. Pref., £10 paid... oe | .. | 5% 15% | 15Z | 154— 157 
37,350 | Telegraph Constn. and Maintce., Ltd. | 12:15 % % % | 41 — 43 41 — 43 434 
150,000 Do. do. do. 5 % Bonds, red. 1899 | 100/ 5% 5% | 5 % |102 —105 xd/102 —105 ‘as sik 
54,0002 Waterloo and City Railway, Nos. 1 to 54,000, £4 paid. 10 5 43— 5 


+ Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


{ Last ividend paid was 60° for 189 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
Crompton & Co,—The dividends paid on the ordinary shares (which have not a Stock Exchange quotation), are as follows : 1892—0°/.§; 1891—T°/,§ 1890—8°/ 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Electric Supply Company, Ordinary of £5 (fully paid), 
53—6}. 
Electric Construction Corporation, 6 % Debentures, 95—100xd. 
House-to-House Company (£5 paid), 33—4}. 
Do. do. 7% Preference, of £5, '73—8}. 
Do. do 44% Debentures of £100, 1(8 —110 


Kensington and Knightsbridge Electric Lighting Company, Limit.<, 
Ordinary Shares £5 (fully paid) 72?—8}; 1st Preference Cumula- 
tive 6 %, £5 (fully paid), 62—72. 

Liverpool Electric Supply, £5 (fully paid), 72—8t. 

London Electric Supply Corporation, £5 Ordinary, 3—4. 

Yorkshire House-to-House Electricity Company, £5 Ordinary Shares 
fully paid, 62—7}. 


Bank rate of discount 2 per cent. (February 22nd, 1894). 


REVIEWS. 


Elementary Treatise on Electricity and Magnetism. Founded 
on Joubert’s “ Traité Elémentaire d’Electricité. By G.C. 
Foster, F.R.S., and E. Arkrnson, Ph.D. London, New 
York and Bombay : Longmans, (ireen & Co. 


There are generally two classes of text books available for 
the study of electricity and magnetism. One class consists 
of those books which deal merely with experimental facts, and 
contain more or less accurate descriptions, in a popular style, 
of electrical and magnetic apparatus. Books of this class are 
usually merely qualitative, no attempt, as a rule, being made to 
arrive at quantitative results. The second class consists of 
treatises which are purely theoretical, and into which no 
practical considerations find their way. The theory is fre- 
quently couched in mathematical language of an abstruse 
nature, which renders it unintelligible to the ordinary reader 
or to the average student. 

The present work is avowedly founded on Joubert’s 
“ Traité Elémentuaire d’Electricité,” which appeared in 1888. 
Bat, while the authors have followed the general scope and 
plan of the French work, they have allowed themselves con- 
riderable latitude in the treatment, in the endeavour, as they 
say in their preface, to “introduce into it that view of the 
nature of electrical phenomena which was originated by 
Faraday and developed by Maxwell.” The result is that the 
authors have given us a text-book which is intermediate 
between the two classes to which we have alluded, and which, 
accordingly, may be recommended to the student as a very 
serviceable introduction to the subjects with which it deals. 

The opening chapters are devoted to electrostatics, and, as 
might be anticipated, familiar illustrations of electroscopes, 
Leyden jars and frictional machines are given. The theory 
of potential, tubes of force, and such subjects as Ganss’s 

Poisson’s theorems are dealt with clearly and concisely. 


The reader must, however, be prepared to take a small dose 
of elementary differential calculus, or to skip some of these 

es. In the description of frictional electrical machines a 
calculation is made of the power of a Holtz machine, which 
is given as 1°06 watts. As we remember some years ago a 
suggestion being made for the transmission of power from 
the falls of Niagara by means of frictional machines, the 
calculation is not devoid of interest. 

In the chapter on the voltaic battery, the guestio verata of 
the seat of electromotive force in the battery is alluded to, 
and the two rival theories—the contact theory and the 
chemical theory—are explained. The authors, however, do 
not venture to express any definite opinion in favour of either, 
a they evidently have a preference for the chemical 
theory. 

In discussing the electric current the authors adopt an 
explanation which strikes the reader as a revival of an old- 
fashioned idea. We are told that ina wire conducting an 
electric current “there is a continuous passage of positive 
electricity in one direction through the wire, and of negative 
in the opposite direction.” Many electricians of the present 
day would consider this explanation to be unnecessarily com- 
plicated, and would prefer to say that the direction of the 
current is one way or the other. There is little doubt that 
what we call an electric current is really a molecular whirl or 
vibration in the conductor, but of the exact nature of this 
molecular movement we can at present form but a vague 
conception. The definition of the resistance of a conductor 
as “the drop of potential corresponding to a current of unit 
strength traversing the conductor,” does not appear to be so 
intelligible as the more usual definition, the ratio of the 
difference of potential to the current, and the use of the 
word “drop” might perhaps suggest to a beginner that 
potential is some kind of fluid. In connection with resistance, 
the recent experiments of Profs. Dewar and Fleming, showing 
the remarkable reduction in the resistance of platinum, silver, 
copper, and iron, which takes place at low temperatures, are 
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mentioned, and a useful table of resistances of metals and 
alloys is found at the end of the volume. 

urning to that part of the book which deals with mag- 
netisw, we find that the modern theory of the magnetic 
circuit is adopted, and the terms magnetomotive force and 
reluctance are introduced. At the same time, the plethora of 
terms with which the theory of magnetism is usually encum- 
bered, is retained. Thus we have the coefficient of magneti- 
sation and magnetic susceptibility, as well as the coefficient 
of magnetic induction and permeability. We have inten- 
sity of magnetisation, moment of a magnet, magnetic mass, 
strength of magnetic poles, magnetic force and magnetic 
induction. Asan example of the confusion introduced by 
so many terms, we may take the calculation of the lifting 
power of an electro-magnet. The ampere-turns for the 
winding of the magnet are given in terms of B and yp, the 
induction and the permeability. In order to find the value 
of », corresponding to the value of B, the reader is referred 
to a set of curves of magnetisation for soft iron, steel, and 
other metals. These curves are plotted in terms of the 
magnetising force, ¥, and the intensity of magnetisation, A, 
and there is no way of finding the value of » which corres- 
ponds to a particular value of B, except by plotting a fresh 
set of curves. 

The most satisfactory proof of the truth of a scientific 
theory is the ability to predict results from that theory. The 
truth of astronomical theory for example is shown by the 
certainty and accuracy with which astronomical results can 
be foretold. The existence of the planet Neptune was 
unknown until certain irregularities in the movements of 
another planet were observed. From these irregularities the 

ition of the unknown planet was calculated, and 
its discovery immediately followed, giving a striking 
proof of the truth of the theory of gravitation. If we 
test magnetic theory in the same manner, we shall find 
that the theory of the magnetic circuit, involving the ideas 
of magnetomotive force, permeability and induction, has led 
to the possibility of predicting results which can afterwards 
be experimentally verified. This is clearly shown in the 
calculations of dynamo machines. On the other hand, the 
theory of magnetic moments, intensity of magnetisation and 
susceptibility, has led to no such useful results. We may, 
therefore, conclude that intensity of magnetisation and sus- 
ceptibility are unnecessary ideas, and such as tend to introduce 
unnecessary complications into the theory of magnetism. 
We shall accordingly welcome the time when these expressions 
disappear from our text-books. In the consideration of 
analogies between the magnetic and electric circuits, it is 
pointed out by the authors that whereas the resistance of a 
conductor is independent of the strength of the current, the 
reluctance of a magnetic path depends essentially upon the 
magnetic induction. This is, of course, true in the case of a 
magnetic metal. We donot, however, agree with the authors 
in their opinion that the true electric analogue of a magne- 
tised piece of iron is rather a polarised dielectric than a 
conductor carrying current. In a polarised dielectric, the 
lines of force are discontinuous, ptt there is no complete 
circuit. In the case of a magnet the lines of force, as Faraday 
me out, are always closed, so that the analogy fails. 

oreover, the permeability of a magnetic metal is variable, 
while the specific inductive capacity of a dielectric, is, as far 
as is known, constant. The failure of the analogy between 
electric resistance and magnetic reluctance depends rather 
on the fact that in the case of an electric current, resistance 
produces a dissipation of energy, while in the case of steady 
magnetic flux there is no dissipation of energy produced by 
the reluctance. 

Among many other interesting points in the book we 
notice an innovation in the electrical units. The dimensions 
of the units in the electrostatic system contain the dielectric 
coefficient, while those in the electro-magnetic system con- 
tain the permeability. The result is that a unit has the same 
dimensions in both systems, instead of having different 
dimensions as is the case when the factors K and p are not 


ex 

That the authors have spared no pains to bring their 
treatise well up to date is clear. The experiments of Lodge 
and Hertz on electrical oscillations are described, as well as 
Tesla’s two-phase motor, and Mrs. Ayrton’s work on the 
electric arc. The book is well printed and contains a large 
number of illustrations, and it practically covera the whole 


ground of the elementary study of electricity and magnetism. 
There can be no doubt of the qualifications of the authors for 
the task they have undertaken. We have no hesitation 
therefore in welcoming this work as a most interesting and 
useful elementary treatise. 


A Pocket-Book of Electrical Rules and Tables. By J. 
Munro and A. JAMIESON. Eleventh Edition. London: 
Charles Griffin & Co. 


The chief additions to this pocket-book relate to telephone 
cables, submarine cables, and Sullivan’s universal marine 
galvanometer. The book now contains nearly 700 pages. We 
notice with reference to aluminium solders, that only the 
solders themselves are mentioned. Such information is not 
of much value without the fluxes being given. 


Lockwoon’s Builders’, Architects’, Contractors’, and Engineers’ 
Price Book for 1896. Edited by Francis T. W. MILLER. 
London : Crosby, Lockwood & Son. 


In this well known price book, a form of building con- 
tract and schedule of conditions, recently issued by the 
‘ R.I.B.A., has been added by permission. The full text of 
the London Building Act, with annotations and explanations 
is given. The electric lighting section has been revised and 
added to. Other minor changes have also been made which 
it is unnecessary to particularise, but which all help to 
maintain the value of the compilation. 


ELECTROPLATING AND ELECTROTYPING 
IN THE UNITED STATES.* 


By MARTIN BRUNOR. 


Betow I give a complete statement in regard to the extent 
of the electroplating industry in the United States drawn 
from the data in my possession. Owing to the increase in 
the use of new processes, there has bees a very material 
addition to the number of establishments, operatives, and 
electrical machinery. This statement does not include the 
electrotyping, etching, and jewellery trades, which, as is 
generally known, must use dynamos in connection with their 
products :— 


Aggregate capital ... ... $38,338,560 
Value of plant eee $2,226,482 
Value of land $167,317 
Value of buildings... ves $142,362 
Machinery, tools, &c., value of ... .. $1,222,455 
Live assets ... pe ne ove $2,346,523 
Miscellaneous expenses... ose $283,715 
Average number of employé3_... one 2,703 
Officers, firm members and clerks, males, above 

16 years of age ... ove ee oo 600 
Wages for above ... $436,938 
Officers, firm members and clerks, females, above 

15 years of age ... eee oes ave ove 190 
Wages forabove ... $6,471 
Operatives, skilled and unskilled, males, above 

16 years of age ... eee ove vee ove 1,834 
Wages for above ... $305,628 
Operatives, skilled and unskilled, females, above 

15 years of age ... ove ove cos ove 128 
Wages for above ... on $192,000 
Children operatives ove ove 103 
Wages for above ... $16,802 
Piece-workers, male, over 16 years of age coil 96 
Wages for above ... $48,125 
Piece-workers, female, over 15 years of age ... 24 
Wages forabove ... $10,434 
Cost of materials used, about... $1,256,000 
Value of products, including receipts from 

custom work and repairing sia . $3,433,806 


The approximate number of dynamos in use is 600, 
equalling a power of 60,000 amperes. 

Since the publication of the Practical Electro later, 
wherein I disclosed the process of removing the green from 


® New York Electrical Engineer. 
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jewellery, a large number of the smaller’ jewellery ~establish- 
ments, employing from five men up, have introduced dynamos 
of a quarter to a half kilowatt, which is sufficient for their 
needs, the larger establishments using one to two.kilowatt 
machines, The latter are comparatively few, as the quarter 
and half kilowatt machines are those most in use. As 
near as I can estimate, the number of these smaller concerns 
is near 500. 

r- There are about 300 electrotypers, using 350 dynamos of 
200 amperes each, equalling 70,000 amperes, but it would be 
hard to say how many men are employed. 


COMPARATIVE BOILER TESTS WITH 
DIFFERENT COALS. 


Dr. Emery has presented a paper on this subject to the 
American Society of Mechanical Engineers, and, from it, we 
gather that while he admits the value of the hydrogen com- 
pounds in bituminous coals, he is doubtful if this can be 
properly secured in ordinary practice. Criticising Mr. Dean, 
who claimed that the analysis of a coal forms a sufficient 
base on which to compute its calorific value, Dr. Emery says, 
that, in his opinion, the method is valueless, for it takes no 
account of the varying structure of the coal, and, therefore, 
Rankine’s or Dulong’s formule cannot be taken as a safe 
estimate of calorific value. 

We know that there are still many who believe that the 
value of a coal is little or nothing greater than represented 
by its fixed carbon, and this is admitted as borne out in 
aes by our author, but it does not seem to be present to 

is mind that the trouble is not with the fuel—that the 
rea may have something to do with the matter. The 

igh values that have always been secured with Welsh coal, 
and its favour in the eyes of the Admiralty, many years ago, 
induced the bituminous coal owners of the North to make 
special tests for the pu of controverting the accepted 
opinion on this point. The Wigan coal trials, carried out 
by the Manchester Steam Users Association with ordinary 
boilers, were a clear demonstration of the full equivalence, 
peal ta of Wigan district coals, jwith those of 


es. 

Dr. Emery alludes to the 5 per cent. difference found by 
Berthelot in the calorific value of the diamond, and of amor- 
phous wood charcoal, and he looks on this as in a sense 
supporting the possibility that the mechanical structure of 
the coal may vary its calorific power. Mr. Isherwood, of 
the U.S. Navy, had showed that hydrogen had an effect in 
ese only half that of carbon, whereas it ought to show a 
ourfold power, and, indeed, at one time, he ignored tle 
hydrogen altogether. The comparatively low power of some 
hydgogenous coals is, however, ascribed to their large con- 
stituent of oxygen, which goes off finally as steam. 

What, however, is the condition of that oxygen? ‘True, 
it is not itself a combustible, but if it is in a free state it will 
be as useful as the oxygen of the air in promoting combus- 
tion. Tests, however, seem to show that oxygen in coal is 
‘really in the form of water, and so has no useful effect, besides 
robbing the coal of so much hydrogen. — 

Dr. Emery controverts Prof. Unwin’s opinion that the 
chief loss of efficiency of bituminous coals is the heat carried 
off to the chimney, and that is a condition depending upon 
the simple arrangements of air supply. Rankine wrote 
much to this same effect, but the conclusion is hardly 
warranted to so full an extent, though improvements may be 
made in this way. Mr. Kent is quoted as intimating that 
the conditions of a regenerative furnace are necessary for the 
proper combustion of bituminous coals, and this is an 
argument we have long pressed in these columns. With 
bituminous coals then it by no means follows that the per- 
centage of carbonic acid gas in the flue gases is to be taken 
as a measure of the efficiency of the fuels. 

Dr. Emery has collected several very useful tables for 
different coals and brought together a good deal of informa- 
tion. Generally it would appear that even with ordinary 

00d furnace arrangements bituminous coals could be burned 
with as good effect per pound as anthracite, though with a 
less ratio to their total calorific capacity,’and this is the ratio 


which ought to be increased, an end only to be reached, we 
think with Mr. Kent, by the adoption of regenerative effects 
or parallel contrivances for maintaining the temperature of 
the evolved gases sufficiently to enable them to be properly 
burned with a minimum of thoroughly intermingled air. 


THE EFFECTIVE CENTRE OF LIGHT FROM 
A STANDARD PHOTOMETRIC BURNER.* 


By D. 8S. JACOBUS. 


As many engineers have to supervise photometric measure. 
ments, and the burner described is of the form often used 
for such work, the following method is offered for determin- 
ing the effective centre of such a burner. The burner isa 
Sugg Argand gas burner, size D, fitted with an opaque screen 
of the Ede n pattern, which passed over a gas chimney. 
The opening for the emission of light was arranged so that 
the top and the lower part of the frame was obscured from 
view, as shown in fig. 1, whereas the horizontal width of the 
slot was made greater than the diameter of the flame. The 
horizontal width, 4 B, of the slot was 14 inch, and its 
height, c p, was 43nds of aninch. The diameter of the 
opaque screen was 1{ inch. The back of the screen 
opposite the slot was cut away so as to prevent the reflected 
light from being thrown back through the slot. 


Effective centre of light emitted from burner. 


Front view. , Side view. 


Fia. 1, 


In this class of screen and burner the distances employed 
in calculating the candle-power measurements are often 
measured to the geometrical centre of the frame. Any error 
so involved will be a small one, if the illuminated disc of the 
photometer is used at a considerable distance from the burner, 
and in about the same position which it occupied when the 
burner was calibrated by means of candles. In the tests, 
however, the burner had to be used in positions near to, as 
well as far away, from the disc; so that it was necessary to 
determine the effective centre of the light which it emitted. 

The method of determining the effective centre was as 
follows :—The photometer disc was set at a, in fig. 2 ata 
distance, c,, from the candles, c, and the standard burner was 
brought to a os B,, at which there was an equal illu- 
mination on the two sides of the photometer disc at 4,. The 
distance, b,, from the disc to the geometrical centre of the 
burner was then recorded. The disc was then moved to 
another position, A., at the distance, c., from the candles, and 
the corresponding distance, b., from the disc to the burner 
was recorded. The disc was then set back to its first position 
at A,, and a second reading of 0}, obtained. It was then 
moved to A,, and then back to A,, and so on until a number 


“ Abstract of a paper read at the December meeting of the 
American Society of Mechanical Engineers. 
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of readings of 6, and 0}, were obtained. After a sufficient 
number of readings was taken to eliminate any irregularity 
due to variations of light emitted from the candles, the results 
were averaged and the distance, z, of the effective light 
centre from the geometrical centre of the flame was found by 
means of the formula : 

b, — b, 

ty 


r=b,- 


The results of the experiments showed that the effective 
light centre of the burner was about ,’,ths of an inch from 
the geometrical centre of the flame, as indicated in fig. 1. 

The candles do not have to be corrected for variations in 
the rate at which the paraffin is burned. All that is neces- 
sary to insure accuracy is to make a number of observations, 
changing the distance of the photometer disc from the 
candles each time a reading is taken, as has already been 
—- and employing the average figures in the formula. 
When this is done any variation of the light which is emitted 
by the candles during the test will affect the average values 
of 6, and 6, in such a way as not to alter the value of z. 

The error involved, if all measurements were made from 
the axis of the burner instead of the effective centre, both in 
calibrating and in using the standard burner, would have 
been a8 a maximum about 10 per cent. in the lamp tests 
which we made. In these the effective centre of the burner 
was placed at a distance of 60 inches from two standard 
candles in calibrating the burner, and the minimum distance 
at which the burner, when used as a standard, was placed 
from the photometer disc was about 12 inches. 


An ordinary way of using the burner is to place it 60 inches 
from two standard candles to calibrate it, and then set it 60 
inches from the flame of which the candle-power is to be 
determined, all distances —_ measured by the axis of the 
burner. If calibrated and in this way, there is an error 
of about 3} per cent. for a flame of 20 candle-power, and 
about 6 per cent. of a flame of 40 candle-power. 

Another way in which the burner is calibrated is to 
measure the candle-power of a uniform gas flame, first with 
candles and then with the burner, and repeat the two opera- 
tions until an average figure is obtained. When this is done 
there is but a small error involved in measuring from the 
axis of the burner, provided the gas flame which is measured 
is of about the same candle-power as the flame which was 
employed for calibrating the burner, so that the distance 
from the standard burner to the photometer disc is about 
the same in both cases. If the burner is calibrated at 60 
inches from a gas flame of 24 candles, and is used at the 
same distance to measure the intensity of a flame of 16 
candle-power, there will be an error of about 1 per cent. 


POWDERED COAL FOR STEAM RAISING. 


Tue Wegener system of burning finely-powdered coal is 
being introduced from Germany by Messrs. Bryan Donkin 
and Co., of Bermondsey. There can be no two opinions as 
to the correctness of using coal in the form of dust. The 
smaller the size of a piece of fuel, the greater is its superficial 
area relative to its mass, and the more easily is its union with 
oxygen completed. This is the idea in the Wegener system, 
and we may briefly describe the arrangements made to carry 
the idea into effect. 


Coal of as small a size as can be purchased is first put 
through a pulveriser. That used at the Bermondsey works 
is a Devil disintegrator. From this it passes by shoots into 
sacks, and these sacks are emptied one at a time into the 
hoppers of the stoking machine. The lower end of the 
— is closed by a small sieve, which is loosely supported 
and kept in a constant state of agitation by means of a tapper 
revolving on the head of a vertical spindle, at the base of 
which is an air turbine. The passage below the sieve simply 
opens into a large sheet-iron pipe, one end of which opens 
directly into the upper part of the furnace tube of a Lanca- 
shire or Cornish boiler. This tube turns downward by a 
nearly right-angled bend, and terminates near the floor. It 
forms the chief inlet for air to the furnace. The air enters 
the tube and es through the above-named air turbine, 
which is pl in the vertical part of the tube, and it meets 
the coal dust dribbling through the sieve. The dustis spread 
or thrown outwards by wings on the turbine spindle, to assist 
the air current to ogy it up better, and the mixed dust and 
air pass on to the furnace, where they are rapidly con- 
sumed, and a brilliant flame results. There are additional 
air inlets for specially hydrogenous coal with suitable slide 
dampers. Of course, there are no grate bars, but the furnace 
is firebrick lined for retort action. This lining, we believe, 
extends several feet, as much as 11 feet in a Cornish buviler 
tested in Berlin. 

In the trial at. which we were present, apart from the tem- 

rary nature of the plant, which rendered the men engaged 
in coal grinding and stoking as black as sweeps, the arrange- 
ment was well carried out. But if the system is to be any- 
where adopted, it can only be a success where provision is 
made for automatic feeding of the coal grinder and of the 
dust hopper on the stoker. We have already seen many 
mechanical stokers condemned from this one cause—the dis- 
gracefully filthy condition in which the stokers have to work. 
It is as inhuman as it is unnecessary, or we should make no 
comment on the fact. But the system of dust firing has 
other serious disadvantages, which so far have not been, we 
believe, overcome. If the draught is poor the resulting 
ash, which in few coals is less than 5 per cent., must be 
deposited in the flues. If the draught be good, the ash, 
as fine dust, will come out at the chimney top, 
will choke your neighbours’ rain troughs, and will 
lead you into trouble. If our statement is not believed, 
unbelievers may ask the name of the saccharine company 
who pulled out about a dozen sprinkling mechanical stokers 
for this very reason. Thus in either condition of draught 
there is danger, on the one hand, of choked flues, and on the 
other of lawsuits. But there is a field for dust burning 
which may be exploited perhaps with advantage. We refer 
to torpedo boats, or, indeed, any other steam vessel, and 
would suggest the abolition of a vertical funnel, and the 
turning of the draught overboard on the lee side, to be at 
once caught by the water. We believe that dust fuel is not 
on its first trial. The North German Lloyd tried it, we are 
informed, some years ago, but had to abandon it. Where 
dust fuel is applied to brick-set boilers, we think some 
arrangement of flues will be necessary, by which the dust 
will accumulate in suitable places for easy removal, and even 
a settling chamber of considerable area may be needed for 
depositing the dust that would otherwise rise out of the 
chimney. We have no particulars as to the efficiency secured 
other than copies of tests made in Germany upon a 
boiler, which showed very poor results with ordinary firing— 
only 5°90 lbs. evaporation from and at 212°, whereas with 
the dust fuel it showed 9 lbs., and we can hardly look on the 
—— as conclusive under the circumstances. We can 
speak to the smokelessness of the chimney at the time of our 
visit to Bermondsey. Merely a light vapour appeared at the 
chimney top, and this disap in such a short distance 
from the chimney, that we felt inclined to attribute it to 
dust rather than to smoke. 

Dust firing lends itself to correct apportioning of fuel 
and air much better than coarser fuel, and it ought to be 
possible to overcome the disadvantages arising from the 
causes we have named, which are undoubted. As we have 
said, they can be best avoided at sea under different condi- 
tions of funnel. But even at sea we are face to face with 
the necessity either of carrying a disin tor on every 
ship, and of being sure that it will not fail us at a critical 
moment, or of having always to hand a supply of ground 
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coal, and, we take it, freshly ground coal, too, if the fuel is 
to have its full calorific value. These facts combine rather 
to damp one’s ardour for an otherwise sound enough inven- 
tion. A North Sea squadron dependent upon dust fuel might 
pe all right, but the system would add another complication 
to the terrors of naval engineering that would render it 
unacceptable, even though made in Germany, in the present 
unfriendly condition of so much of the world, more particu- 
larly of the people who have received most at our hands, 
and have rendered least in return. 

As regards the past history of dust fuel we find that some 
20 years ago a system was introduced by Mr. Crampton with 
some amount of success, so far as regards the securing of 
many applications of his invention, but they were short lived. 
Sir Henry Bessemer applied the system to some furnaces 
erected by him near London, but the working of these was 
not long continued. More recently Mr. B. H. Thwaite has 
applied an adaptation of the system in furnace work in 

itions that admitted of the deposit of the dusty product, 
ut the general opinion of dust burning is that there is apt 
to be a too intense local temperature, and that trouble will 
arise from dust and its erosive effects resembling the action 
of the sand blast, and these various points are what we 
think must be thoroughly proved before dust burning will 
receive authoritative stamp as a process as good in practice 
as in theory. 


ANOTHER LESSON FROM “THE STATES.” 


THE lot of the telegraph engineer, like that of every other 
individual with whom we are acquainted, is not a particular! 
happy one, and one of the most likely causes to disturb his 
peace of mind is the difficulty experienced in maintaining 
overhead telegraph lines intact against the onslaughts of 
storms which are wont to occur during the winter season. 
The solution of this difficulty is not delayed for lack of ad- 
vice; but unfortunately the advice so bountifully tendered 
comes chiefly from people who do not appreciate the diffi- 
culties and practical questions involved, and consequently 
nearly the whole of this advice is of the same nature as that 
given by a certain bishop, who essayed to solve the difficult: 
experienced in maintaining telegraphic communication wit 
New Zealand in a very ingenious and equally original man- 
ner. “ All that you need,” said he, “is a continuous metallic 
conductor, which shall be free from the effects of storms and 
ships’ anchors; therefore why not bore clean through and 
use your borer for the conductor ?” | 

e leave our readers to answer the conundrum ; but we 
fear that the solution proposed by Mr. F. W. Jones, “the 
well-known telegraph engineer and inventor,” and favourably 
commented upon by the New York Electrical Engineer, is of 
very much the same type as that suggested by the worthy bishop. 
We are informed that Mr. Jones “ believes in the acquisition 
of a narrow but sufficient right of way, to be owned by the 
company in fee simple, and thus constituting property not 
to be disturbed by varying franchises or legal decisions. On 
this Mr. Jones would erect what may be termed a series of 
massive wooden letter H’s, not very high, but allowing a 


lineman to travel underneath the cross arms by means of an- 


air bicycle, such as are seen at pleasure grounds, so that at 


any season he could travel clear of obstacles, yet not at a: 


dangerous height. In this way the structure would be firm 


and solid, the wires would all be in sight, yet running direct . 


across quiet fields and pastures, except at bridges, and the 
lineman could see and handle every line very quickly.” 

We regret to say that our faith is not of the same simple 
and confiding order as that of Mr. Jones, and that unlike 
him, we do not believe in the suggested system. Our scepti- 
cism is based upon a number of reasons, only a few of which 
need be stated. In the first place, the acquisition outright 
of a continuous strip of land, although a comparatively easy 
matter in uncivilised countries, is practically impossible in 
those districts where a heavy telegraph or telephone line is 
required, and even if the — were possible, the expense 
would be greater than that required for laying the wires 
underground in the ordinary way. Further trouble would 
arise from the necessity for guviling and maintaining com- 


munication for various kinds of cross traffic at a great 
number of points along this narrow strip of land; cross 
roads, footpaths, bridle paths, railroad tracks, rights of way 
for farmers, &c., &c., would all have to be provided for. 

We are, unfortunately, not practically acquainted with the 
ropesed “air bicycle,” but we imagine that in all proba- 
ility a subsidiary staff would be required to me the track 

in good order, and we are certain that in —— at any 
rate, where the people are possibly less law-abiding than in 
the States, a staff of police would be required to prevent the 
use of the track by unauthorised persons for racing and 
exercise. In fact, we are rather disposed to think that the 
inventor has missed a good chance in this direction. Why 
not make the proposed track in the form of a cinder-path, 
and levy a toll for the use thereof ? 

The system is professedly designed to minimise the delay 
in repairiag damages due to storms, including snowstorms, 
and we cannot quite understand how the bicycle track is to 
be arranged, so that the lineman-bicyclist shall have a clear 
run immediately after a heavy snowstorm. Possibly one of 
the duties of the police would be the sweeping of the track 
in readiness for the bicyclist, and we suppose that they 
would also be called upon to transport the tools and materials 
required for the repair of a serious breakdown, for it would 
be manifestly unfair to expect an “air bicycle” to carry a 
ton or so of such impedimenta. - 

We fear that Mr. Jones must try again; and while we 
are still of opinion that much may yet be done in the 
direction of stronger overhead line construction, we also 
adhere to the opinion that underground lines should be 
looked to as the only reliable means of maintaining tele- 
graphic communication between important centres. The 
chief difficulties are those of first cost and the retarding of 
speed due to high electrostatic capacity; but it daily becomes 
more necessary to maintain with certainty, and at any cost, 
communication between certain points, and there is not the 
slightest doubt but that far greater improvements can yet be 
made as regards the overcoming of the retardation of speed. 
Given a line of fixed resistance and electrostatic capacity, 
there are vast opportunities in the direction of improved 
apparatus and improved methods of working, especially when 
as in the case of an underground line the capacity has a high 
value, while as regards the reduction in the actual value of 
this electrostatic capacity, it may be remarked that the intro- 
duction of air and paper insulated cables has already given 
at least a four-fold increase of speed over previously existing 
materials for the same cost, and surely we have not yet 
arrived at the limit. 

There is one observation of our over-the-water contem- 
porary which fills us with the greatest apprehension, and 
which we almost fear to reproduce at the present moment. 
It is said: “That telegraph, telephone, and electric light 
wires in cities should be put out of sight in subways, is proper 
and inevitable, and the trolley circuits must go that way also, 
before many years are .” The phrase which we have 
presumed to italicise is the peculiarly interesting one. We 
were under the impression that our up-to-date cousins, in 
their great compassion for the backwardness of things in the 
old country, had in a true philanthropic spirit sent over a 
number of traction apostles to redeem us from our conserva- 
tive objections to overhead work, and to show us how much 
better they are in the habit of doing things. But perhaps 
we have been dreaming, and must in future regard these 
gentlemen in the light of a municipal deputation, who have 
come over to learn our way of doing things in order that they 
may go back and induce their fellow citizens to follow our 
example ! 


OFFICIAL TESTS OF THE BRUSH GENE- 
RATING PLANT AT THE DOVER ELEC- 
TRICITY WORKS. 


Wz have been supplied with some interesting information 
the official tests recently carried out by Profs. A.B. W. Kennedy an 
Silvanus P. Thompson, on the alternate current plant supplied and 
erected by the Brush Electrical Engineering Company, Limited, for 
the Dover Electricity Supply Company, Limited. 

There are at present erected in the station four direct-coupled 
generating sets, comprising one of 50 kwts., one of 75 kwts., and two 


‘ 
t 
8 


a 
4 
; 
i 
q 
5 
- 
] 
2 é 
x 
| 
q 
ar 
q 
ig 
i 
In 
mi 
ac 
as 
be 
th 
ab 
cel 
fe ani 
of 
cel 
sli 
sid 
sid 
the 
val 
det 
dia 
obr 
citi 
. 
be 
The 


Vol. 38. No. 947, Jawvuany 17, 1896.] 


THE ELECTRICAL REVIEW. 


98 


of 100 kwts., each set consisting of an improved pattern Mordey- 
Victoria alternator directly connected to a Raworth compound marine 
type engine. 

We have made the following extracts from the report :— 

“The tests described had for their main object the determination 
of the capacity and efficiency of the plant supplied by the Brush 
Electrical Engineering Company, Limited, to the Dover Electricity 
Supply Company, Limited, under a memorandum of agreement and 
specifications dated November 20th, 1892. 

The tests took place in the station at Dover on October 7th, 8th, 
9th, 10th and llth last, and were carried out by ourselves and a 
special staff of trained observers, whom we sent down to Dover for 
the purpose. The leading results of the experiments are set forth in 
tables, and on the whole matters referred to we have to add the 
following remarks, taking up the various points in the order in which 
they have been enumerated above :— 

No. 4 set was tested first at various loads,and finally during a con- 
tinuous run of six hours at full power (50 amperes at 2,000 volts). 
The next morning the remaining machines were tested, not only at 
full load, but at an output 20 per cent. in excess of full load. No.3 
set was run at 55 amperes and 2,200 volts for five hours, and then at 
normal full load for another hour. No. 2 set was run at 39°5 amperes 
and 2,000 volts for five hours, and then at 41 amperes and 2,200 volts 
for an hour. No. 1 set was run at 25 amperes and 2,000 volts for five 
hours, and then at 27 5 amperes and 2,10U volts for an hour. 

Thus No. 1 machine was overloaded by 16 per cent., and Nos. 2 and 
3 machines by about 20 percent. All machines ran satisfactorily at 
these overloads, as well as at their nominal maximum output. In 
every case the load was obtained by the use of tubs, so as to be 
strictly non-inductive. The current was measured on Kelvin ampere- 
gauges, and the volts on Ayrton and; Mather electrostatic voltmeters, 


In the case of No. 1 machine, indicator diagrams were also taken at 
several different powers while running on the circuit in the evening. 
In this case the load was one which had considerable self-induction, 
in consequence of the number of transformers on the circuit, and it 
was found that the apparent E.H.P. (corresponding to the product of 
amperes and volts) exceeded the real E.H.P. by about 13°5 per cent. 
over a range between 35 and 60 E.H.P., the difference between the 
apparent and real output being, in fact, very nearly a constant per- 
centage over this range. No doubt the difference will tend to 
diminish as the total load increases, as we believe that many more 
ee 8 can be served from each transformer than are at present con- 
nected up. 

The steam consumption of the engines was measured by weighing 
the water passing away from their surface condensers. In the case of 
No. 1 set this amounted to 19°7 lbs. per I.H.P. hour at full Joad, and 
202 lbs. per I.H.P. hour at 17 per cent. above full load. For No. 2 
set the figures were 20°8 lbs. per I.H.P. hour at full load, and 20°3 lbs. 
at 20 per cent. above full load. For No. 3 set the figures were 
respectively 193 and 196 lbs., and for No. 4 set the consumption was 
19-0 lbs. per 1.H.P. hour at full load. These figures are a little above 
those which have been guaranteed, but as the efficiencies of the 
machines are also above the guarantees, the consumption of steam per 
£.H.P. hour, which is the really important matter, is practically the 
same as that corresponding to the specification. We therefore con- 
sider the results as to steam consumption to be quite satisfactory. 
We made consumption tests at various loads below full power, aud 
the figures for these tests are given in the tables. 

The measurements of magnetising energy were made by means of 
‘the station instruments in the switch pillar, which have been taken 
as correct for this purpose. A calibration made in the station after 
the%tests showed, that, theirlerrors\were,fat any rate, sufficiently small 


in addition to the switch pillar instruments, ani we believe that the 
measurements so are for all practical purposes completely 
accurate. 


Each of the exciters was run, on an external resistance, at full 
load for about six hours, and gave its full output. 

The feed pumping engines could not be tested to their full output, 
as we were unable to get more than enough work for one boiler. The 
maximum load which we were able to put upon any pump was 
between 7,500 and 8,000 lbs. of water delivered per hour. Each of 
the two pumps appeared able to furnish this delivery with ease. 

The specified combined efficiency has been on the whole consider- 
ably exceeded. No.1 gave 768 percent. at full load, and 80 per 
cent. at 17 per cent. overload.* No. 2 gave 80°6 per cent. at full load, 
and 81 0 per cent. at 20 per ccnt.overload. Nos.3 and 4 gave amean 
of 8i*1 per cent. at full load, and No. 3 gave 83°7 per cent. at 20 per 
cent, overload. Thus, although No. 1, the smallest set, has fallen very 
slightly short of the specified efficiency at nominal full load, it 
exceeded it when overloaded, and the other three sets have very con- 
siderably exceeded it, even at their nominal full loads, and we con- 
sider the results obtained in this matter highly satisfactory. 

In order to obtain the fullest information as to the efficiency of 
the machines, we indicated them not only at full load but also at 
various smaller loads, as well as when running excited only. The 
detailed results of these tests are set forth in the tables. 

In all these experiments Crosby indicators’ were used, with tested 
springs, and the electrical instruments were read, the indicator 

ms taken, and the revolutions noted simultaneously by separate 
obrervers. 


_.* In this case the machine was driving its own exciter, and the ex- 
citing watts are added to those of the alternator in computing the 
output and efficiency. 


InTERIOR OF Dover CENTRAL StarTION. 


to be negligible. The percentage of magnetising energy to total 
output are given in tables, which indicate that they are (with the 
exception of No. 2) somewhat larger than the specified ratio of 24 
per cent. 

The tem ures of the alternators at the end of six hours con- 
tinuous full power run appeared to be in every case not only well 
within the specified limits, but quite exceptionally low. The two 
larger machines were practically cold after their six hours full power 
run. 
We regret that we were unable to make any measurement of the 
insulation resistance of the machine, as the testing set at the station 
was found to be out of order, but we have no reason to suppose that 
the insulation was not quite satisfactory. 

Instead of measuring the fall of potential directly, we measured 
the excitation at constant speed and constant E.M.F., which gives 
the same proportionate result, and is more readily determined. The 
results are given in one of the tables, and show that the variation 
differs greatly from 74 per cent. (which corresponds to 150 volts in 
2,000) in the different machines. In Nos. 1 and 4 it averages about 
12 per cent.; in No. 2 and 3 about 3°6 per cent. It is to be noted, 
however, that we could only measure tiie excitation at the terminals 
of the field resistances, and not at the terminals of the field windings 
themselves. This probably accounts for the obvious discrepancy of 
these figures. Within reasonable limits of variation, however, it does 
not appear to us that the constancy of excitation is a matter of any 
practical importance. 

The full power runs of the main engines have already been men- 
tioned. The engines, as well as the alternators, ran well; but it ap- 
peared to us that the consumption of lubricating material was some- 
what unusually large. It may well be that this matter will rectify 
itself when the engines have run somewhat longer. 

No difficulty was found in running the exciters in parallel. Alter- 
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nators Nos. 1, 3 and 4 were run in 1 at different loads, in 
accordance with the terms of the specification, and ran in general 
satisfactorily. 

The circu and feed pumping engines were run for much more 
than the specified period of six hours at as great a load as the con- 
ditions of station working allowed us to put on them. The feed 
pumps ran without the least trouble. The circulating pump engine 
= oa run s0 satisfactorily ; it seemed to be somewhat too small for 
its work. 

We observe that in Nos. 3 and 4 machines a metallic shield has 
been inserted as a protection of the field winding from the armature 
coils. This isa very important improvement in the design of the 
alternators. 

On the whole matter of the running plant in the station it gives us 
pleasure to say generally, in conclusion, that as to output, efficiency, 
and economy, as well as in respect to general construction, the results 
are very satisfactory, and are substantially in accordance with the 
conditions uf the specification. 

(Signed) A. B. W. Kennepy. 
Sitvanus P. THompson.” 


We are informed by the makers that some very important improve- 
ments are embodied in the design of these alternators. Advantage 
has been taken of previous experience to design an armature in 
which, while retaining the features of good regulation, high effi- 
ciency, and excellent parallel running, stability and permanence are 
stated to have been secured in a very ro degree. The armature is 
also effectually protected from accidental contact with tne field wind- 
ing by segmental metallic shields. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


[Compiled expressly for this journal by W. P. Toompson & Co., 
Electrical Patent Agents, 31, High Holborn, London, W.C., to whom 
all inquiries should be addressed. Copies of any of the specifications 
may be obtained of Messrs. W. P. Toompson & Co., price, post free, 
84d. (in stamps.)] 


NEW PATENTS.—1896. 


91. “An ave regulating and feeding mechanism for electric 
arc lamps.” H.S. Jacques. Dated January 2nd. 

130. “Improvements in and relating to electric accumulators.” 
R. J. Gunon#r. Dated January 2nd. 

135. “A new or improved method for the adjustment of carbons 
in electric arc lamps.” V.Fasris. Dated January 2nd. 

156. “Improvements in regulating the supply of gas or electric 
light to railway coach compartments.” H. T. Procter and R. E. 
Dated January 3rd. 

207. “Improvements in electric arc lamps.” W. P. THompson. 
(Electric Arc Light Company, United States.) Dated January 3rd. 

234. “ Cycles electrically driven by means of electricity collected 
from fixed conductors for track pacing and other purposes.” R. A. 
Manrpies. Dated January 3rd. 

265. “An improved reflector for electric glow lamps.” H. M. 
BickERTON. Dated January 4th. 

270. “ Improvements in incandescent electric lighting apparatus.” 
8S. H. Hzywoop. Dated January 4th. 

306. “Improvements in the manufacture of electrical hot-plates 
and other electrical apparatus for cooking and heating purposes.” 
J.CHamBErs. Dated January 4th. [Date applied for under Patents, 
&c., Act, 1883, Sec. 103, November 8th, 1895, being date of applica- 
tion in New Zealand.] 

308. “Improvements in electric switches.’ C. S. Newman. 
Dated January 4th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 
1895, . 

185. “ Improvements in telephone qpparatus for simultaneous tele- 
graphy and telephony on the same eG. H. Bassano. Dated 
January 3rd. The object of the invention is to do away with the 
present mode of call—a high pitched note made by an induction coil, 
by using very loud trumpet receivers, so that a spoken call may be 
heard, and transmitters which can be spoken into without breaking 
primary circuit or interrupting continuity of primary current. The 
circuit connections are so arranged as to overcome the retarding 
effect of the induction coil being in cireuit with the receiver at the 
aeceiving. 3 claims. 


298. “Improved means for supplying an electrical current and 
safety devices for use in combination therewith, for electric tram and 
other cars or vehicles.” J. Cuaner and O. VurtLEuMmiER, France. 
Dated January 4th. Relates to means for drawing or propelling 
vehicles by electricity, the combination of mechanism for supplying 
the electromotor with a current of electricity, with safety mechanism 
adapted to be set in operation by the inefficient working of the auto- 
matic distribution of electricity, the effect of its operation being to 
cut off any electrical connection with the section or length of line 
which is next to be uncovered or ex by the moving vehicle, 
which section, but for the employment of the said safety mechanism, 
would remain electrically pm substantially as described. 5 


351. “Improvements in electric arc lamps.” J. E. A. Gwynnez, 
Brooke Street Works, Holborn, and R. Kennepy, Clifton Villas, 
Camden Square, Camden Town, London.” Duated January 5th. 
Relates to arc lamps of double carbon type, and the object is to effect 
the transfer of the current from one pair of carbons to the other, and 
to maintain one pair ont of the circuit while the other pair is 
consumed without the aid of mechanical contrivances now in use for 
the purpose. The two solenoids are in series with the current 
entering the lamp, and also with each other, and the shunt coils are 
in parallel or multiple arc. To ensure one pair of carbons being lit 
before the other pair, one of the series solenoids has more turas of 
wire than the other. When the arc of the first pair of carbons burns 
open, the increase of resistance causes more curr nt to pass through a 
shunt solenoid, and brings the carbons actuated by the series and 
shunt s>lenoids together, and so strikes the arc between the other 
pair of carbons. 6 claims. 

1,442. “ Improvements in electrical ceiling roses.” C. P. Cuarke 
and W. P. SHarman. Dated January 22nd. A hollow tubular 
bridge serves to take the strain off the terminal screws by the wire 
beiog lapped round it, and at the same time to enclose the free wire, 
so that tf the same should blow it will not cause short-circuiting. 
4 claims. 

1,558. “Improvements in ceiling roses and other similar electric 
fittings.” J. G. Wit1t1sams. Dated January 23rd. The cover aud 
base of a ceiling rose each contain two corresponding terminals, so 
that when they are put together the circuit is automatically closed. 
The joint between cover and base is preferably a combination bayonet 
and screw joint, the cover being slipped on and then tightened up. 
2 claims. 

1,717. “Improvements in and relating to electric accumulators.” 
O. PirscH, 97, Rue Saint-Laureat Litge, Belgium. Dated January 
24th. ‘he object is to reduce the volume of the plates, and also 
present a large surface. The metal plate is perforated by tearing 
holes in the same, so as to produce protuberances or projections. The 
curved outer ends of the taid protuberances are made somewhat claw- 
shaped, so as to hold the active material in contact with the metallic 
core. It will be und rstood that the active material is maintained in 
contact against the plate core by the protuberances, and the enlarged 
or extended parts < which recede from one another, and present the 
appearance of claws as shown in the drawing. 4 claims. 


5,867. “Improvements in electrical signalling apparatus for use 
upon railways.” H.J. Price and Le M.G. Ferreira. Dated 
March 20th. Relates to electrical signalling apparatus for use on 
railways worked on the block system and to that class of such 
apparatus used in tignalling from one signalman to another. The 
invention consists in a great measure of impzovements in details and 
is explained by the aid of six sheets of drawings. 10 claims. 


13,730. “Improvements in and relating to primary batterics.” 
W. Rozsornam and H. Levetvus. Dated July 18th. A primary 
battery is divided into three compartments by non-porous partitions 
having circulation apertures communicating respectively with the 
carbon element and the metal element compartments. The carbon 
element is formed of tubes, their upper ends open to atmosphere and 
lower ends into a chamber of porous carbon. The iron is enclosed 
in a flannel bag. 6 claims. 


14,639. “Improvements in safety appliances for electric cars.” 
W. B. Dated August 1st. Jelates to the controllers of 
electric cars these being provided with additional series of contacts 
to those usually furnished. These contacts are so connected to the 
car motors that when the switch handle is turned to the position of 
contact with them each motor is short-circuited upon itself indepen- 
dently of the other motor and of the trolley circuit. Under these 
circumstances the car will be stopped very quickly in case of serious 
emergency. 4 claims. 


19,104. “Animproved method of making and applying electric 
rail bonds.” F.E. Buxton. Dated April 15th. Two collars haviog 
funnel shaped bores are fitted into the adjoining sections of a rail. 
Two core shaped heads formed on the ends of a connecting wire are 
driven into said bores, a practically homogeneous joint being thus 
effected. This patent differs from preceding methods in that it has 
been usual to drive in a collar round the end of a wire, &c., but in 
this case the head is driven into the collar. 4 claims. 


19,204. “Improvements relating to electric signalling in open 
circuit.” J. R. Gipson. Dated October. 12th. This invention con- 
sists in placing in an open electrical circuit an exhausted tube 
furnished with separate conductors included in series with a sig- 
nalling instrument, and arranged in parallel with a circuit closing 
key, in combination with an induction coil for producing an induced 
current that will leap the gap between the aforesaid separate con- 
ductors, so that a call may be made at an outlying station where the 


circuit is broken. 3 claims. 


19,318. ‘Improvements in combined telephone ‘and signalling 
systems.” J. G. Smiru and R. Vassak. The main in- 
a consists in operating the station, selecting devices 

y electrical instead of mechanical means. This is effected by 
a signalling system comprising three wires, one connected to a 
call bell, another being a normally closed wire having devices to 
break the circuit through the call bell, and the other wire having 
devices to cause the normally closed line devices to operate, combined 
with a switchboard or box having a pivoted arm connected witha 
battery, a pair of normally disconnected contacts connected with the 
bell wire and with a switch respectively, a contact on said arm to 
close the circuit through said contaets, a normally close line having a 
normally closed contact to be operated by said arm to break the 
cirenit through the line and a contact connccted with the above- 
mentioned wire, and a ‘contact operated by said arm to close the 
circuit through the last-mentioned wire. 39 claims. — 
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